Google 



This is a digital copy of a book that was preserved for generations on Hbrary shelves before it was carefully scanned by Google as part of a project 

to make the world's books discoverable online. 

It has survived long enough for the copyright to expire and the book to enter the public domain. A public domain book is one that was never subject 

to copyright or whose legal copyright term has expired. Whether a book is in the public domain may vary country to country. Public domain books 

are our gateways to the past, representing a wealth of history, culture and knowledge that's often difficult to discover. 

Marks, notations and other maiginalia present in the original volume will appear in this file - a reminder of this book's long journey from the 

publisher to a library and finally to you. 

Usage guidelines 

Google is proud to partner with libraries to digitize public domain materials and make them widely accessible. Public domain books belong to the 
public and we are merely their custodians. Nevertheless, this work is expensive, so in order to keep providing this resource, we liave taken steps to 
prevent abuse by commercial parties, including placing technical restrictions on automated querying. 
We also ask that you: 

+ Make non-commercial use of the files We designed Google Book Search for use by individuals, and we request that you use these files for 
personal, non-commercial purposes. 

+ Refrain fivm automated querying Do not send automated queries of any sort to Google's system: If you are conducting research on machine 
translation, optical character recognition or other areas where access to a large amount of text is helpful, please contact us. We encourage the 
use of public domain materials for these purposes and may be able to help. 

+ Maintain attributionTht GoogXt "watermark" you see on each file is essential for informing people about this project and helping them find 
additional materials through Google Book Search. Please do not remove it. 

+ Keep it legal Whatever your use, remember that you are responsible for ensuring that what you are doing is legal. Do not assume that just 
because we believe a book is in the public domain for users in the United States, that the work is also in the public domain for users in other 
countries. Whether a book is still in copyright varies from country to country, and we can't offer guidance on whether any specific use of 
any specific book is allowed. Please do not assume that a book's appearance in Google Book Search means it can be used in any manner 
anywhere in the world. Copyright infringement liabili^ can be quite severe. 

About Google Book Search 

Google's mission is to organize the world's information and to make it universally accessible and useful. Google Book Search helps readers 
discover the world's books while helping authors and publishers reach new audiences. You can search through the full text of this book on the web 

at |http : //books . google . com/| 



• - 



I 



^ W •■P^J ■ P 



■•"-•^ir^ippipwrw 



•^i 



QA 









k- 



'♦ 



' '" ' *y i< i| » i ^i > \ 



T^^^IP^Pff'"^ 



I 



<M 



A-^F 



A Plain and Familiar 

METHOD 

For Attaining the 

Knowledge and Pra6ticc 

OF 

COMMON ARITHMETIC, 

CONTAINING 

All the Useful RULES both In Whole 
Numbers, and Fradtions, Vulgar and Decimal, 
Extradtion of the Square and Cube-Roots, 
Simple and Compound Injtereft, Annuities, &c. 
delivered in a more pradical and corredi Man- 
ner, than in any Work hitherto extant; 
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Whcrcm the Additions and Emendations made hy Mr. John t 
Idrfiyy in his Appendix ; and Mr, Ge^gt Shtlley^ in his 
Supplement, are introduced in their proper Places \ and all 
the Improvements in this Science that have appeared in 
other Writers fince their Time, are carefully iftfcrtcd, Alfo 
fundry others, that are entirely new, are added^ 



By JAME& DODSONy Accomptant, and 
Teacher of the Mathematics. 



LONDON: 

Printed for L and P. Knap TON, in Ludgate-Jireet ;, and 
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xv-i».^^ TO THE 




RIGHT HONOURABLE 

T H O M A 

Earl of Arundel rnA Surrey , 

Earl Marflial of • 

ENGLAND, &c. 



/2^;6/ Homurabhy 

THE good Affedion You bear to all 
Kind of Learning, and in parti- 
cular to the Mathematics, makes me ad- 
venture to prefent your Lordfliip with 
this Tra<flate of Arithmetic ; becaufe that 
Art, compared with other Mathematical 
Sciences, is as the Primum Mobile^ in re- 
Iped of the other inferior Orbs : For as 
the Poets ufed in Times paft to fay of 
Verius^ Sim Cerere ^ Bacchoy fright . 
Venus \ fo may I alfo confidently aver 
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of them, without Arithmetic, they are 
poor, and without Motion. Prefuming 
therefore that your Lordfliip, loving the 
Art, cannot di&St& the AxdA, nor his 
lotentbn to do Good in that Kind ; I 
am bold tp fcdter this Tiiea,tis.e under 
your Lordfliip's Protedtion, humbly en- 
treating your gracious Acceptation, and 
eameftly defiring for ever to remain, 



Yiiur Honour' J, in all Service, 

AffeBionately Devoted, 

EdM. WlNGATE.. 
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PREFACE. 



r*HE many Ediims this fTork bos gme through^ and 
ibe Reputation it has defervedly maintained for up^ 
wards of 1 20 Tears^ would undouitedfy have hem 
Authority fufficieht for the Publication of this Edition^ 
without 4ny Alteration from the former : But as feveral 
Arithmetical Improvements^ both in Theory and Praffice^ 
have appeared fince this Treatife received the lafi Hand^ 
it has been thought convenient to infer t them in this Edi- 
tioUj together with fome which have not been publijbed 
before. 

The^fi Edition of Wingate* j Arithmetic was printed 
about the Tear 1629, by Umfelf\ in which bis principal 
Defign was to obviate the Difficulties which ordinarih 
occur in the ufing of Logarithm^ : To perform tbis^ be 
divided bis Work into two Books ; the firfl be called 
Katuraly >iW the fecond Artificial Arithmetic. The 
Bafis on which the prefent Stfuffure has been^ at dif- 
ferent Times^ reared is the firfi of thofe Books. 

For after the firfl Impreffion of the above two Books 
were difpofed of^ Mr. Wingatc (not having Leifure to re- 
vife the fame J and to fupply fome Defeats which tooflri£t an 
jittention to his Dejign^ viz. that of explaining the Ufe 
of Logarithms^ had occafioned) requejied Mr. John Kcr- 
fcy, an able Mathematician^ to undertake the fame. Ac- 
cordingly Mr. Kerfey {in feveral Editions) made many 
2 Improvements^ 












vi The PR E FA C E. 

Improvements^ which take in bis own Words^ as tbej 
Jtood in bis Preface to the former Editions. 

*« Firft, For the Eafe and Benefit of thofe Learners , 
" that defire only fo much Skill in Arithmetic, as is 
ufeful in Accompts, Trade, and fuch like ordinary 
Employments ; the Doftrine of whole Numbers, 
(which, in the firft Edition, was intermingled with 
•' Definitions and Rules concerning broken Numbers, 
*' commonly called Fraftions,) is now entirely handled 
** a-part. And to the end the full Knowledge of Prac- 
* tical Arithmetic in whole Numbers might more 
clearly appear, I have explained divers of the old 
Rules in the firft five Chapters, and framed a-new 
^^ the Rules of Divifion, Reduftion, and the Goldcn- 
*' Rule, in the fixth, feventh, eighth, and ninth Chap- 
*' tcrs : So that now, Arithmetic in whole Numbers 
is plainly and fully handled before any Entrance be 
made into the craggy Paths of Fraftions, at the Sight 
** of which fome Learners are fo difcouraged, that they 
^' make a Stand, and cry out, Nonplus uUra^ There s 
** no Progrefs farther. 

. ** Secondly, To affift fuch young Students as would 
•' lay a good Foundation for the attaining of a general 
•* Knowledge in the Mathematics, I have in a familiar 
** Method delivered the entire Doftrine of Fradions, 
** both Vulgar and Decimal, which was omitted in the 
•* firft Edition ; and have alfo newly framed the Ex* 
♦* tradlion of the Square and Cube-roots, in a Method 
** which by Experience is found to be much eafier than 
** that commonly ufed heretofore, and is exactly fuit- 
«' able to the Conftrudlion or Compofition of Square 
*' and Cube Numbers. 

*' Laftly, I have added an Appendix, furnilhed with 
** Variety of choice and delightful Knowledge in-Num- 
** bers, both Pradical and Theoretical/* 

. But as Mr. Kerfey has omitted to enumerate the Par^ 
tjculars of which bis Appendix conjifted^ the Editor has 
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The PREFACE. vU 

bire given them^ as printed in a Table of Qmtenu pre- 
fixed thereto. 

Chap. I. Of Contraaions in the Rule of Three, 

Chap. 2. Of Rules of Pradlice by Aliquot Parts. 

Chap. 3. Of Exchanges of Coins, Weights, and 
Meafures. 

Chap. 4. Praftical Queftions about Tare, Tret, Lofs, 
G^n, Barter, Faftorfliip, and meafuring of Tapeftry. 

Chap. 5. Of Intereft of Money, and the Conftruc- 
don 01 Tables to value Annuities, &?f. 

Chap. 6. A Demonftration of the Rule of Three. 

Chap. 7. A Denionftration of the Double Rule of 
Fellowfhip. 

Chap. 8. A Demonftration of the Rule of Alligation : 
^Whcre alfo of the Compofition of Medicines. 

Chap. 9. A Demonftration of the Rule of Falfe; 

Chap. 10. ACoUedion of choice Queftions to exer- 
dfe all tte Parts of Vulgar Arithmetic 5 to which arc 
added various Praftical Queftions, about the Menfura- 
tion of Superficial Figures and Solids, with the Gauging 
of Veffcls. 

Chap, 1 1 • Sports and Paftimes. 

The ff^orky thus enlarged and amended^ faffed through 
Overs Editions t till about the Tear 1 700, when Mr. 
George Shelley, Writing-Mafter of Chrift'^-Hofpital, 
wrote a Supplement to itj containing divers praSicaly 
compendious^ and eafy Methods for the Performance of 
particular Cafes in moft of the Rules of Arithmetic \ to- 
gether with Decimal Tables ufeful in the Computation of 
Intereft and Exchanges^ and fome ufeful Rules and Ob- 
fervations relating to Praffical Meafuring. 

Such was the State of this fFork when it came into the 
prefent Editor* s Hands^ under whofe Care it has met with 
the foBowing Alterations and Additions ': 

I 

I. All the different Materials relating to any one Sub- 
jefff which in the former Editions lay feparated from each 

other 
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9iber in the different Parts of the fPork^ tbt ,/^fpikdix^ 
and the Supplement ^ are here cclleffed together into their 
proper Places \ fo far a$ the fame eouldMe dme confi^t^ 
ly wUb the keeping the Do^rine of whole Numbers fepa- 
rate from that of Fraffionsj befon-mentioned hy Mr^ 
Kerfcy. 

2. Many ufeM Propertia of Numbers^ pra^ieai Ob* 
fervationSf ana Compendiums in Operations (not men^ 
turned in the former Editions) are here infer ted in their 
froper Places. 

3* T^tf Demof^ratians given by Mr* Kerfcy^ wbicb 
were founded on Geometrici^ and Jlgebraicd Principles^ 
are jupplied by others purely Arithmetical. , 

4. The Properties of Numbers confidered as Prime and 
Compqfite are delivered^ as a neeeffary Help to the Ma^ 
nagement ofFraSions. 

^ The Operations of Vulgar Fr anions are rendred 
much etfierj hy an Artifice in the Manageami and Ab*^ 
breviation of them. 

6. The DoSfrine of Repeating or Circulating Decimab 
is introduced ; and the Management of tbem^ in a more 
general and eafy Manner than hitherto tMgbtf is fcien* 
tifically explained. 

7« An umverfat Rule of Pr^ortion^ which anfijoers 
the Purpofe of the feveral Rules of Three^ fiH^^ double^ 
direff or imuerfe^ in whole Numbers or FraffionSy is de* 
liver ed and illuftrated by many Examples \ in which the 
great Uffubufs of the above-mentionea Method of manage 
ing and abbreviating Vulgar FraSions^ wHl abundantly 
e^ar. 

8. The Ruk of Alligation Alternate^ as hitherto deli- 
ver ed^ will give but few Anfwtrs to ^ueftions propounded 
therein \ moft of which are capable of matrf^ andfome of 
innumerable Anfwers : To remedy this DefeS^ a Method 
is laid down to find more Anfwers than the common Rules 
ivillgive^ in thofe Cafes which admit of more \ and as 
many Anfivers as the Computer pleafes^ in thofe Cafes 
where the Number of Anfwers is unlimited. 
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. ^ Tk^ Prcpertm rf Numbers cofifidp^d as Ro^is Md 
fawirsj Md the Nature and Prof er ties cf Luf^aritbmi^ 
0re c9mpimiiimfiy explained. 

10. A more pra&ical Mftbod e/eatraffing tie Cube- 
IbQt is inferted^ inftead of that delivered by Mr. Kcrfey ; 
ta which is annexed a stable of the Sfiare a»d Qi^ 
Roots of all Integers lefs than 145. 

11. ^be Properties of Numbers in Arithmetical Pro- 

12. ne Properties of Numbers in Geometrical Pro^ 
greffion are alfo more particularfy handled^ with a View to 
tie Jppiication of fuci Numbers^ to tie Computations 
fating to Compound Tniereft.- 

1 3* Mr. Shdiey'/ Tables of Simple Ituereft are brought 
into a narrower Cqmpafsy and ^apted to thofe Rates 
tvUci are now commonfy wanted. 

14. The Tables for Confpound Inter eft and Annuities^ 
e^e enlarged from 30 to 60 Tears^ and computed to the 
fame Rates as tbofe of Simple Interejt ; the manner of 
making and ufii^^ tbem is more particularfy Jhewn ; eafr 
Mftiodt aro given ta find Numbers beyond tie Extent of 
tie Tables v andfome new Tables are added^ relating to 
Hiff-yearfy and ^arterly P^ments. 

15. A great Variety of Examples^ witi their Anfwers^ 
are inferted^ which will not only be a good Exerctfefor 
Learners^ iut^ will alfo ferve to eafo Teachers of ti^ fytr^ ■. 
tien of writing out ^ftions. 

1 6. A copious Index is annexed^ to idhici tie Reader 
may turn for more particular Information of tie Contents' 
of the wiok. 

Tins altered and enlarged^ tie Editor conceives tiat 
this Work contains J methodically^ aU that is neceffary to be 
known^ or performed in Common Aritimetic ; and by con- 
fequence^ that the Purchafers hereof need not be at the 
Trouble^ or Charge of looking into any other ofthe^ abnoft^ 
numberlefs Writers on that SubjeH. 



X The P R E F A C E. 

If the above Improvement in the Operations of the Rule 
of Alligation Alternate^ Jhould prove of Service in real jBk- 
finefs 5 the Knowledge thereof iwtfy induce the Editor to 
publijb fpme farther Thoughts upon that SuhjeSl. 



B€fL'J)6eky Wapping, 
April 4th> 1751. 



The Explanation df certain Maries and Charafters,. 
which, for the Sake of Brevity and Perfpicuity) are. 
frequently ufed m th6 enfuing Work. 

•j- is the Mark of Addition ; and, when it ftands between twa 
Numbers, denotes that they are to be added together, i 

o^ is the Mark of Subtradion \ and, when it ftands between 
two Numbers, denotes that the latter is to be taken from 
the former. 

X is the Mark of Multiplication ; and^ when it ftands..betweef». 
two Numbers, it denotes tiiat they are to be multiplied, 
together. 

•r is the Mark of Divifion ; and, when two Numbers are 
placed in the fame manner as the two Points are here,' 
it denotes that the Number above is to be divided by 
that below. . r 

OB is the Mark of Equality ; which, being fet between two nu- 
merical Expreilions, denote? that they are equal between 
themfelves. * 

J :: : are the Marks of Proportionality; and denote that the 
Numbers, between which they are placed^ are proportional 
Numbers. 

Examples. 
For 4-{-3=7 ; read, the fum of 4 and 3 is equal to 7. 

For 4 — 3= I J read, when three is taken from 4, the Re* 

mainder is equal to I. 
For 4X3== 125 read, the Produ£t of 4 and 3 is equal to la. 

TO '■ ^ 

For — =4; read, if 12 be divided by 3, the Quotient is 

equal to 4. 
For 1 : 4 :: 3 : ii\ read, as x is to 4, fo is 3 to i2* 
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Common Arithmetic. 



C H A p. I. 

Concerning Notation of Numbers. 




ARITHMETIC teaches the ptoperties of 
\ Numbeia i and by them deduces . the me- 
', thods. of cakulatii^, or . computing from 
f certain data, the values, weights, meafuresj 
I diftanccs, proportions, fS'r. of things. 

2, Number is that by which every thing 
1 counted; or that which anfwen this 
iqueftion) How many ? (unlcfs it tie antiver'd by nothing : ) So if 
it be aflced, how many days are in a week ? the anfwcr is feven, 
which is thettfbre called the Number of days in a week. 

3. The Notes or Charaftcrs, by which Number is ordinarily 
cxprelTed, aie tbele, i one, 2 two, jthree^ 4. four, 5 fivej 6fiXy 
7 ^«D> 8 eight, 9 lune, nothing. 
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4. Theje Notes or Cbaraders are either ^gnlficant Figures, 
or a Cypher. 

5. The fignificant Figures are the firft nine, viz, i, 2, 3, 4, 
5, 67 7, 8, 9, ufually called Digits. The firft of thefe is more 
particularly called an Unit or Unity, and the reft are faid to be 
compofed of Units : So 2 is compofed of two Units, 3 of three 
Unitis, i^c. tij»i is, x more i is eq|ual to 24 2 more i is equal 
to 3, &ff . 

Ncte-y The Charafliers prefixed to the feveral Articles of this 
Treatife may forve for an Example of the natural rank or feries 
of Numbers, fo increafing by the continual addition of i. 

Thefe Chara£ten were firft' lifed in Englandy^ about the year 

Note alfo. That in the natural feries of Numbers, i, 2, 3, 4, 
5f 6, 7, 8^ i^C' Ae firft, third, fifth, (ffc. Numbers, -t/iz. i^ 2, 
5, 7, 9, II, ^c. are called odd Numbers; and the fecond, 
fourth, fixth, fcfc. Numbers, wz. 2, 4, 6, 8, 10, 12, 6fr^ arc 
called even Numbers, 

. 6. The Cypher is the laft, which tho* of itfelf it fignifies 
nothing, yet, being annexed after any of the reft, it iicreafes 
their i^ue ; as will appear in the folfewing Rules. 

7. Arithmetic has two Parts, Notation and Numeration. 

8. Notation teaches how to expreis, read, or declare the fig* 
jufication or value of ai^ number written ; and aUb to wfke 
down any number propofed, with proper chara&en, in their 
due places. 

9. A Number is faid to hactre lb nttny plaoes, as there are cha* 
raaers in the number, viz. when divers figures, whether they 
be intermixed with a cypher or (^phers or not, are placed to* 
gether. Tike letters in a word, without any point, comma, line^ 
or other note of diftin£)ion interpofed ', all thofecharafiers make 
but one number, which confifts of fo many places as there are 
charaSiers fo placed together ; {6 this number 205 confifts of } 
places, and this 30,600 of 5 plaoes, &r. 

10. Notation confifts in the knowledge of two things, viz, 
the order of places, ^id their valaes. 

11. The order of the places is from, the right-hand towards 
the left : So in this mimber 465, the figure 5 ftands in the firft 
place, 6 in the fecond, and 4 in the third ; likewife in this 
mxmber 7560, a cypl^-ftands in the firft place, 6 in the fe- 
cood, 5 in the third, and 7 in the fourth. 

12. The firft place of a number, which, as before, is the 
outermpft towards the Right-hand is called the place of Units ; 
in which place any figure f^nifies its own fimple value : So m 
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this number 465^^ the figure 5 fbinding in, the &A place figai« 
fies five units, or five. ' 

13. The feoond place of a number is called the place of 
Tens, in which place any figure fignifies fo many tens as the 
figure contains units : So in thb number 465 y the£gure5 ^ 
the firft place fignifies fimpty 5, but the figure 6 in the fecond 
place denotes fix tens, or fixty. 

14. The third place of a number is called the place of Hun- 
dreds ; in which place any figure fignifies fo nuiny hundreds ad 
there are units contained in the figure : So in this number 4659 
the figure 4 in the third place exprefifes four hundreds : Where- 
fore if it be required to read or pronounce this nu0d)er 465^ 
you. are to begin on the left: hand y and, according to the afore* 
laid rules, toprortounce it thus, four hundred fixty-fivc j like- 
wife this number 315, is to be pronounced thus, three hundred 
and. fifteen ; and this number 205, two hundred and five | ^fo. 
this number 500, five hundred* Whence it b manifeft^ that, 
although a cypher of itfelf fignifies nothings yet being placed 
on the.rigbt-'hand of a figure it increafes the value of it, by 
ailvanciag fuch figure to an higher place^ than that whereia' 
it wouMi be feated, if the cypher were abfent. 

The true reading of prpnouncing the value of any number 
written, as alfo die writing 4owa any nuad»er p^f'opofed, depends 
prindpally upon a r^ht underftanding of the three firft places 
befok'e-mentioned, and therefore the learner fhould be well ex- 
erciied dieoein, before he proceeds to the following Rules. 

15. The fourth place of a number h called the place of 
.Thoufands (that is, any number of thoufimds under ten thoufand;)^ 
the fifth place Tens of Thoufands i the fisth place Hatreds of 
Thou&mk; diefevent^ .^ace Millions; (a millipn being tea, 
hundred thou&nd ;) the eighth place Tens of Millions -, the; 
ninth place Hundreds of Millions; the tenth place Thoufands of . 
Millions; the eleventh place Tens of ThoufaxYds of Millions; the 
twelfth place Hundreds of Thoufands of Millions ; And, in that 
order, you may conceive places to be continued infinitclv from 
the right-hand towards the left, each following place bemg ten 
times the value of the next preceding. 

16. From the Rules aforegoingi an eafy way nuty be coUeSled 
io read or exprefs the value of a number propounded^ viz. LrCt 
it he required to read or pronounce this number^ 521426341* 
/Vr/f, diftiriguifh by a comma, or point, every three places^ be- 
ginning at the right-^hand, and proceeding towards the left, fo 
will the aforefaid number be diitinguifii'jd into i^arts, which may. 
be called periods., and ftaajds thws, 521,4:3^,341. Where yea 
may note the fixft period towards the right-hauid to coi^ift ot 
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thefe figures, 341, tht fecond of thefe 426, arid the tbird of 
thefe 521* Secondly y read or pronounce the figures in every 
period^ as if they flood apart from the reftj fo will the firft 
period be pronounced three hundred forty-one, the fecond four 
hundred twenty-fix, and the third five hundred twenty-one., 
Thirdly y to every period, except the firft towards the right-hand, 
a peculiar denomination or furname is to be applied, vi%. the 
furname of the fecond period, is thoufands j of the third, mil' 
Sms ; of the fourth, thoufands of millions, &c. Therefore be- 
ginning to pronounce at the higheft period, which in this ex- 
ample is the third, and giving every period its due furname^ 
the faid number will be pronounced thus, five hundred twenty-* y 
one millions, four httndred twenty-fix thoufand, three hundred and 
forty-one. 

17. And, when 'tis required to write down or read more 
places than twelve, let the fifch period be called billions \ the 
ixxth, thoufands of billions ; the feventh, trillions ; the eighth^ 
thoufands of trillions ; the ninth, quadrillions, &c. 

JNote, When a number is diftinguilhed into periods, as be- 
fore, the higheft period will not always compleatiy confift of 
three places, but ibmetimes of one pJace, and fometimes of 
two ; neverthelefs after fuch period is pronounced as if it ftood 
apart, the due furname is to be annexed ; fo this number 
3204689, after it is divided into periods will ftand thus, 
7,204,689, and is to be pronounced thus, three millions, tW9 
hundred and four thoufand, fix hundred eighty^nine ; and this 
number 17,213, is to be read, feventeen thoufand two hundred 
thirteen. , ' 

18. The aforefaid Rules for the right pronouncing or reading 
of a number which is written down, being well underftobd, 
wiU fufficiently inform the reader how to write down any num- 
ber propounded to be written. 
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No^ATiojK «/" Numbers: Cliap. I, 
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X 

I 



9 



ZI 

18 

?9 



I. 

n. 

in. 

mi. or thus IV, 

V. 

VI. 
VII. 

vnt or thus nx. 

Vllfl. or thus IX. 
X. 



21 
30 



40 XL. 



49 
50 



■r-^ 



59 



XXT. 
XXX. 



XLIX. 
L. 



HHHMB 



LVrni. or thus tlX. 



6qLX. 



89 

100 
loo 



XI. [300 

xn, +eo 

xvm. or tKus xnx-ioo 



XVtm. or tfejwXIX. 6do DC. or thus lOC. 
20 XX, . , W061DCC. or thus loCG. 



LXXXIX. 

cc. 



ccc. 
ccca 

D. or thus l3, 



ibodClO. or thus M. 
?K)0©,CI3. CJD- or MM. 
30d©tia CD. C^ or MMM, 



SooolOO. . 
io,ooefcCK>0. 



io6,ooo;ceCl003- « thus CM. 

500,000.10030- 
^,poo,ooo|cCCCDOOO. 

I750.tcip, IDCC,L, or kpCCI^. 



CHAP. 
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(7) 
CHAP. n. 

Oncer ning Englifli Money, Weight Sy Meajures^ &c. 

20. rr^HE things ix^efed by numbers^ are Money , Weighty 
X Mii^re^ Ttme^ kc. Of the three firft of thefe, 
there are infinite kinds and varieties, according to the diverfity 
of the feveral ComrMnweakhs wherein they are ufed ; all which 
here to produce were both chdlefe and necdlefs : Wherefore 
only {uoh Moneys fVeights^ Miafures^ &c. as are ufed in this 
nation, will be here treated of. ^ 

21. The leaft piece of money ufed in England is a Farthing, 
fix>m whence this following Ts»)Ie is produced. 

4 Farthings 1 f i P/nmr. 

12 Pence > make j i ShilSng. 

20 Shil/ings 3 C i' Pound. 

Englijh (or Sterling) Money^ is ordinarily vmtten 4owii with 
Figures, after this manner ; 

/. s. d. f, 
34 . 13 . 05 . 2 
69 • 05 • 10 . I 
69 . 00 ^ 06 . 3 ' 

do • l£ . II . o 

00 , 00 . 07 . s^ 

The fitft Rank rf Ae faid Numbers fignifies thirty-fbuf 
pounds thirteen flullings iive-pence two farthings; the lecond 
Rank exprefies nine pounds five (hillings ten-pence t>ne faro- 
thing ; the third Rank, fiitty-nine pounds no ffaiUings fix-pencef 
diree fauthkigs, £^r« 

22. The unalleft yfnkAA ufed in England is a Grain, that is, 
die weight of a ^nin of wheat, weB dried, and gathered out of 
die middle of Che ear, of wfakh tftirty-two make another weight, 
called a Penny-weight, and twenty penny- weights make an 
Ounce Troy ♦. 

Here obferve, that by the Statutes quoted in the margin f, 
die weight of two and mirty graui3 of wheat, make a penny- 
wei^t, which wdight b^g <m.€fe difeovered by tiiiityrtwo 
fbcb ^ns, the fiad pentiy-W^%hc (being the twehdeth part of 
m ounce Troy) is ufually fiibdivided into twenty- four parts 
only, called alfo Grains^ as app^r) by the enfuing Table. 

B 4 4 ^ 

fi Vide Stat, de Compofitiabie Ponderam, 51 Hen, n|. 
t \\ £d« \. Y. Raft, Weightt. 7, & 8. ix Ha. VIL 5« j 
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A TABLE cf Troy- Weights. 



32 Grains of Wheat'\ r2+ Artificial Grains. 

li f"'"' -A, . J- make ^ ' Pennyweight. 

20 renny-weights 1 I i Ounce. 

12 Ounces J C I Pound. 



Troy-weight is ordinarily fet down with Figures, after this 
taaqncr: 

lb, oz^ p*w, gr, 

17 .05 . X3 • 13 
00 . II . 07 . 06 

00 . 00 • 05 . 20 

The firft Rank of the laid Numbers cxprefles feventcen 
pouhds five ounces thirteen penny-weights, thirteen grains of 
Troy-welght : The fecond Rank, no pounds eleven ounces 
ieven penny-weights fix grains ; « and the third, no pounds aq 
ounces five penny-weights and twenty grains. 

Now this Troy-weight ferves only to weigh Gold, Silver, 
;^nd Eleftuaries. And .here .obferye alfo, that Troy-welgbt 
regulates and prefcrihes. a for/n how Xf> keep the mopey of 
England at a certain Standard : For about two hundred yearsi 
before the conqueft, Ofiright a Sgxon, being then King of 
England, caufed an ounce Troy of filver to be divided into, 
twenty pieces, at the fame time called pence ; a^d fo an ounce 
of filver at that time was worth no more than twenty-pence, 
or one fhilling eight-pence; which continued at the fame value 
vntil the time of tfenry th^ Si3cth> wbo (in regard of the en- 
trancing of money b foreign parts) valued the fame at thirty- 
pence ; fo that then there were accordingly, thirty pieces made 
out of the ounce, .and the old pieces Went then for three.balf- 
pence, 'till the time of £rf«;tf r^ . the Fourth^ who valued the 
ounce at forty-penco, and then the old pieces went at twon 
pence apiece. After this Henry the Eighth valued the Qunce 
of Sterling-filver at forty-five pence,- which value continued 'till 
Queen £A2tf^/^'3.tiaie, who valued the fame old penge at 
three-pence the piece \ fo that all three-pences coined by tbc; 
f^une Queen weigh'd but a penny- weight) and every fix-pence 
two pennvrweigbts ; and the ihilhngand other pieces according-r 
ly ; which made the ounce Troy of filver tO;be valued at fixty. 
\ pence, pr five ihillings^ as it remainsi at this d4y without 

iteration. 
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Chap. II. WeigbtSyMeafureSy &c, 9 

Notiy Jewflsy Pearlsy Diamonds^ &c. are alfo wcighM hf 
Tray-weigbtj the Ounce being fubdivided into 150 psuts, callea 
CflratSy and each Carat into 4 Grains, 

313. The weights ufed by Apothecaries are derived from ^ 
pound Troyy which is fubdivided, as in the following Table, 

>f TABLE ^Apothecaries Weights, 

' lb A Pound Troy 1 f ^^ Ounces, 

5 ' Jn Ounce ( . , J 8 Drams. 

3 A Dram f "^ ^"^^ ^^| 3 Scruplei. 

3 4 Scruple J ^ ao Grains. 

Sq that if you were to exprefs, in Figures', twelve pounds tm 
ounces five dram§ two fcruples and fixteen grains ; alfo three 
pounds five ounces feven drams one fcruple and two grains, tbQ 
prdinary way to write them down is thus : 



ft 5 


3 


9 gr. 


1% , 10 . 


5 • 


2 . 16 


3 • 05 t 


7 • 


I , oa 



By th'efe weights Apothecaries compound their itiedidnesi 
but they buy and fell their drugs by Avoirdupoife- weight. 

24. Befidesv Troy-weight before-mentioned, there is another 
kind of weight ufed in England^ called Avoirdupoife-weight, a 
pound whereof is equal to fourteen ounces. eleven peimy-weights 
fixteen grains X^oy, Avoirdupoife-weight ferves to weigh all 
kinds of Grocery-ware, as ' alfo Butter, Cheefe, Flcfh, Tallow, 
Wax, Tobacco, Iron, Brafs, Lead, Tin, Soap, Pitch, Tar, 
Rofin, Salt,, Flax, Hen^p, Drugs, and every other thing that 
bears the name of GarUh .^4 from which iifues a refufe or 
wafte. 

25. Avoirdupoife-weight is either greater or lels. 

26. The greater is, . wl\en one hundred and twelve pound$ 
Avoirdupoife are coniidered as one entire weight, commonly 
called an Hundred-weight, and then fuch Hundred-weight is 
fubdivided firft into four quarters, and each quarter into twenty- 
eight pounds : Again, each pound into four quarters, or (if you 
wUl be more exaS) into fixteen ounces, and if you pleafe each 
oimce into four quarters. But ordinarily a. pound is the lead 
quantity that is' taken notice of, in AvoirdupoUie grois weights. 
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ao Of EngKiL Money ^ Chap. IL 

STABLE fl/^ AvoiRDUPOisE Greater VfziQHT. 

28 Pounds 1 i J ^rter hf 112 /*. 

. 4 garters >xiiake% Jnihrndrea-weight^ oxii%lb. 

30 Hundred weights ) ' C One Ttm^ 

So that if you were to exprefi, by Fignres^ eight hundreds three 
quarters and five pounds ; likewile, feven hundreds one quarter 
and feventeen pounds ^ the ordinaiy way to fet them down is 
tfius : 

C. f. lb. 

8 . 3 . 05 

-7 . I . 17 

27. The Icflcr Avoirdupoife-weight is, when a Pound is the 
highdl name or integer, each pound being fubdivided, into fix- 
teen ounces, and each ounce again into fixteen drams, and if 
you pleafe each drain into four quarters, as by the fubfequent 
Table is manifeft. 



STABLE ^AvQiRDUPOisEi^rWEiGHc. 

4 garters of a Dram 1 f i L^ram. 
x6 Drams ' ^make^j i Ounce, 

x6 Ounces 3 C x Pound. 



0%. 


dr. 


f 


12 . 


. 05 . 


3 


00 , 


. 12 • 


I 



So that if you were to exprefe, by Figures, eighteen pounds 
twdve ounces five^drams and three quarters of a dram ; liker 
wtfe five pounds no ounces twelve drams and one quarter of a 
^ram i th6 ordinary way to ^rite them down is thus ; 

Ih. 
z8^ 

5 

N. B* A Stone of Meat In London^ is Stt. Avoirdupoife ; 
butinfome other places i^lb» 
A Stone oiJFoot^ is 14/^. and two Stones make a Todd. 
A Stone Horjeman*^ weight, is ij^lh* 
A Stone of Hemp, is ja tb. 
A Pother bf Lead is 19I C. wL 

2B. The Meafures ufed in England are either of Capaciqr, 
or Lengdi.. 

29. The Meafures of Capacity are thofe which are produced 
from weight, and they are either liquid or dry. 

30- 
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30. All Meafures of Capadty, both liquid and dry, were at 
firit made from Troy<veigbt : Vide StqtuUSj 9 Hinry^ III. 5 r 
Henry lU. t% Henry VII. (sfc, Wherein it is enaAed, that eight 
PouiKb T'roy-^ufiigbi of wheat, gathered out of the kaiddle of 

' the ear, and well, dried, fliould make one GalUn c^ fflfu-mia-' 
.fure : ' And that there fliould be but one Mtafiire for Wine^ Ale * 
and Com^ throughout this Realm. ^JTii, Stat. 14 Eiw. III. 15 
Richard II.} But time and cuftom hath altered Meafures, as 
they have done Weights (and perhaps for one atxi the £une 
reafon) ; for now we have three different Meafures, viz, one 
ifx fflnej one for Ale or BeeTy and one for Com. 

31. The common Wjne-gallon, fcal'd zt Guild-^HtB m Lm^ 
don^ by which all Wines, Brandies, Spirits, Strong- waters. Mead, 
J'erty, Cyder, Vinegar, Oil and Honey, CfTr. are meafured and 
fold, b (uppofed to contain 231 cuUc inches i and from thence 
the reft are computed, as in this Table. 

A TABLE of Wine -MEASURE. 

231 CuUe Inches ^ pi Gallon* 

4a GaUpns 1 I i THerce. 

lint' Jmakcf J W^^ 

84 Ditto r J I rundseon. 

2 Hog/koads I I I Pipty or But. 

2 Pipis J t I Tun. 

Notey 3if Gallons is a Wine oi Vinegar Barrel, and 236 
Gallons is a Tun of (weet Oil. 

32. The Beer or Ale GaUoA (whidi are both one) is much 
larger than the fflne Gallon^ it being probably made at firft 
^o correipond with Ayoirdupoije^wti^ty as the fflne-^g^lon did 
with Trojr-weight : For one pound Avoirdupoife beiag nescly 
mial to 14 ounces 12 penny-wdi^ts Troy : And as oAe poiiiMl 
Troy is in-proportion, to the cubic inches in a ^^tf^gsUon, fis 
is ons pound Avcirdupoife to the cubic inches ia aa ^-gaUoik 
That is, f 2 : u^ih** 231 : a&2 nearly. . 

A TABL£ ^ AiB-4i9ASuiiB. 

aSa Cubic hcies -^ ^ i GaUon. 

8 GaUous ,1 \ I FtrUn. 

2 Firkins V ladKi < S KUderkm^ 

2 KilderUy \ I I BarreL 

3 pittQ J L I He^cMd. 
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STABLE £/" Beer-measure. 

7S2 Cubic Imhes -j C ^ Gallon. 

9 Gallons I 11 Firkin, 

2 Firkins i u 3 ^ Kilderkin, 

2 Kilderkins \ °^^^ 1 i fi^rrW. 

3 D/V/<? I I I Hogjhead. 
3 Barrels J L i 5«/. 

^0/^, A Firkin of Soap, and of i^errings, are the bm^ with 
that of Ale. 

33. This diftinftion or difference betwixt Ale and Beer 
Meaiiire, is now only ulcd in London, But in all other places 
of England^ the following Table of Beer or Ale^ whether it be 
fet>ng or fmaU, is to be obferved, according to a Statute of £x-> 
cife made in the year 1689^ 

282 Cubi/ Inches^ f i Gallon. 

8i GalUns (. _ak„ 3 i Firkin. 

% Firkini r "^^ 1 I Kilderkin. 

2 Kilderkins J (. I Barrel, 

\ * 

9 

Notey In all Meafuret liquid or rfry, 

2 P/»/J 7 C I ^arU 

2 ^«^ftx f make \ i ?<>«/<?. 

2 Pottles J t I (?«//(?». 

34. Dry mcafure is different both from Wine and Ale mea- 
lure, being as it were a mean betwixt both, tho' not exadUjr 
lb ; which, upon examination, will be found to be in propor- 
tion to the aforefaid old ftandard fFine-^aiilony as Avoirdupoife- 
weight is to 7rfl[y-Weight ; that is, as one pound Troy is to one 
pound Avoirdupoifty fo is the cubic inches contained, in the old 
/j^ii^-gallon, to the cubic inches contained in the dry or Corn" 
^on, viz. 12 : 144^ :*. 224 : 272 1, the common received 
content of a C^rn-^Ion nearly. Altho' now it is otherwife 
fettled by an z8t of parliament, made in 1697, the words of 
that a£t are thefe : Every round Bufhel with a plain and even 
httom^ being made eijghiem Inches and a half wide throughout^ 
end eight Inches deip, Jhould be ejleemed a legal Wincheflicr 
Bufhel, according to the ftandard in his Majefty's Exchequer. 
Now a veffel ^us made, will cofitam 2150)42 cubic inches^ 
confequendy the Corn-gallon doth contain but z68 f cubic 
Inches. 

A 
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STABLE of Dry or Corn-Measure* 



268f Cubic Inches 

2 Gallons 

4 Pecis 

8 iJ2(;2»^/r 



malee 



I Gallon. 

I P^ri. 

I Bujhcl. 

I garter. 



Note J When 5^// and Sea-coal are meafiified by the GiTiH 
bulhel, they are heaped ; 36 Bulhels is aChaUer of Coals, anl 
21 Chalders a Score. 

t 

.35. As the leaft part of Weight was originaDy a Wheat^om^ 
(o the leaft part of Long-meafure was a Barley-cornj taken ouC, 
of the middle of the ear, and being well dried, three of them in 
length were to make one inch « and thence the reft, as in the 
following Table. 



3 Barley- corns in length 

12 Inches 
3 Feety or 16 Nails 
3 Feet 9 Inches 
6 Feet J or two Yards 
5 Yards and an half 

40 P^/fJ, or Perches 
8 Furlongs 




Inch. 

Foot. 

Yard^ 

Ell. 

Fathom. 

Pole^ or Perchm 

Furlong. 

Engliih ^i!r« 



ALSO, 




Yard. 

Ell Engliih. 

Flemilh £//, or A/«. 

^i9//. That a Yard is ufgally fubdivided into four Quarters^ 
and each Quarter into four Nails. 

And each Ell into four Quarters ; but each Quarter of an EU 
contains five Nails. 

36'. Superficial, or fquare Meafures of Land, are fuch as are 
exprefs'd in the following Table : 

40 Square PoleSy or*! f i Rood, or garter of am 

4 Roods ( ft Acre. 

640 Acres J t I Mile. 

For 40 Poles or Perches in length, and 4 in breadth do make 

a Statute Aero of Larul i that i» 22Q yards multiplied by 22. 

4 yards. 
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yards, which is equal to 4840 fquare Yards are a Statute 

Jicri» ' ' , 

, Note^ Land is bcft mc^ured by a Chain of 4 Poles long, di- 
vided into xoo parts, caUtd Links* 

And if you'Would exprefe> by Figures, thefe quantities of Land, 
vi%, thirty-fix Acres three Roods twenty Perches j alfo feven 
Acres no Roods thirty-two Perches, the ordinary way tb fet 
than doam, is t^us : 

Am * J2, P. 

36 . 3 . 20 

. 7 • o . 32 

37. A TABLE of T I M E is this that follows : 

60 Suonds -J r I ^l^^*- 

60 Minutes \ \ ^ ^t^' 

2± Hours l^ J V Day natural. 

7 i>i2yx I a I ^ ^^^^' 

A, fVeeks \ \ ^ Month ofi% Days. 

13 Months iDaymdtHoursJ L I Kwr v^y near. 

But in ordioary coniputations of time, the whole year, con- 
fitting of three hundxed fixty-five days, is divided either^ into 
twelve equal parts or months y every mondi then cont^ing 
thirty days and ten .hours 5 or dfe into twelve unequal KflUn-^ 
&r-aionths, accordbg to the ancient Verfe : 

Thirty Days bath September, April, June, and November ; 
February hath twenty-eight akwe^ kndeitih &/ tht ufiiMrty-om, 

Noti^ TTiat every Lee^hyear (which happens once in four 
years) contains three hundred fixty-fix days j and, in fuch year, 
February contains twenty-niiW' days, 

38; Of Thifigs flcceuntod by the do^en, a Grpfs is th« 
Integer, confiding of twelve dozens, each, dozen i:ant9inii^j 
tweUe particukrs. So that if you would exprefs, in Figures, 
feven grofe four dozens and five particulars ; aho four doitcns 
and eight particulars^ they .may be written thus : . 

G. p. P. 

7 . 04 . 65 
e . 44. ^ cS. 

,C H A P» 
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CHAP. III. 

Addition of Whole Numbers, 

3^. •"^lOaoemng Notation of Numbers^ and how theiiebj tlw 
\^ quantities of things are ufually expreflbd, a foil (teda- 
rsidon ka been made in the pr^eding Chapters : Numeration 
follows, which comprehends all manner of operations 'ly 
Numbers. 

' 40. In Numeration, the four primay or fundamental operas- 
lions are thefe^ AdMtion^ Subtradim^ Multipltcatipn^ and Di^ 
vifion. 

41. Addition is that, by which divers numbers are cdflefied 
ijDgetfaer, to thcf end that their lum, aggregate or total, may bo 
d^veised* 

42. In Addition^ place die numbers given one above anotfier^ 
ki fach fort, that iifce places or degrees in every number, may 
ftaad in the fame rank ; that is. Units above Units, Tens above 
Tens, Hundreds above Hundreds, €2r*. So thcfe ntmibers 
laijand 462, being ^ven to be added together, you ^5^ 
are to order diem as appears in the margin. ^^ 

43« HaviAg thu« placed the numbers, and drawn a lineimder 
liietn, add them together, beginnidg witii the units firft, zni 
faying thus, 2 and 3 make 5, whidi write under the rank of 
units ; then proceed to the fecond rank, and fay, 6 and i make 
7, which write under the fecond rank (being the place . 
^ tens) ; again 4 and 2 make 6> which write under the m^ 
liurd tank, Laftly, write down i, being all .thatibtnds 462 
in the fourth rank ; ib the ftim of the faid given num- 
bers is found to be 1675, and the- c^eration will appear 
as in the marg^. 

Tn like^ manner, th^ numbers 2315, 7423, and 147, 
bdhg given to be added together, dieir Uim wiU be 
found to be 98799 and the operation will ftand as in 
the example. g 

44* Whcfn the fiuii of the figures of ^y of the nmks 
amounts to ten, or any number of tens without any excels, 
write dowQ a cypher uncler that rank ; but when the fum of 
any rank exceeds ten, or any number of tens, fet down the 
cxcefi under fuch rank ; and for every ten contained in the 
film of any rank, referve an imit or i in your mind) and add 

fuch 
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fuch unit or unit9 to the figures of the next rank to- ^ 
wards the left-hand ; fo the numbers 4937, 98789 493^ 
<^<1 394> ^^^Z given to be added together^ the ope-* 9S78 
ration will be thus, viz. Beginning with the rank of ■ 394 

units, 4, 8 and 7 make 19, wherefore write down '^ 

9, the excels above ten, and carry i in mind inftead 15209 
of the ten contained in the faid 19 : Then i and 9 
(9 being the lowermoft figure of the fecond rank) mak^ lO; 
which added to 7 and 35 the other figures of the fame rank, the 
whole fum of them is 20 ^ therefore fet dqwn a cypher under 
theJine in that rank, becaufe the excefs above th$ two tens 19^ 
nothing ; next, carry 2 to the third rank : 2 and 3(3 being thci 
IowernK>fl: figure of the third rank) make 5, which being added 
to 8 and 9 (the other figures of^ the fame rank) the .fum of 
them is 22 ; therefore writing down 2 (being the excels above 
the two tens) Under the lihe in the third rank, carry 2 in mind 
(becaufe there were two tens in 22) to the fourth rank : LafUy, 2 
and 9 make 1 1) which added to 4 make 15 ; this 15, becaufe it 
is the fum of the kft rank, write totally down under the line, on 
the left-hand of the figures before fubfcribe4 s fo the fum of tha 
three numbers given, is found to. be 15209, as in the example. 

45. The re^on of the above operations will be very evident 
from this undeniable maxim, viz. that the whok is equal to all 
its parts ; and the method of fetting down the total, may eafir. 
ly be accounted for, from the nature of numeration, which ex- 
plains the different value of places as they proceed from th6 
right, to the left-hand : For, as 9 is the greatefl fimpb character 
or figure, fo every nuitiber exceeding 9, being compound, muft 
require more places than one to exprefs it. Thus, the number 
10 can no otherwife be exprefTed in figures, but by removing, 
the figure into the place of tens, which is done by fupplying the 
unit's place with a cypher : And as it is the fame widi every 
other column (ten being flill the proportion of increafe) confer 
quently, when the fum of any column amounts, to 10 or more,, 
llie units exceeding, if there be any, or a cypher, if none, mufl 
be fet under fuch column, and the ten or tens of the amount 
carried on, as fo many units, to the next column on the left. 

What is here obferved, as to carrying the tens (the propor- 
tion of increafe) from one column to another in integers, may 
be as jufUy applied to the proper numbers in adding fums of 
different denominations. 

This demonflration may be applied to the example work'd 
in Art. 449 as follows: 
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The Sum of 4, 8, and 7 is 19 

The Sum of 9c, 70^ and 30 is 190 

The Sum of 30^, 800, and 90O is 2tooo 

The Sum of 9000, and 4000 is 13000 

Thetefore die Sums of 394, 9878, and 4937 is 15209 

I 

46* From the fame maxtm is deduced a method of provii^ 
the truth of any operation in Addition, vizr by parting or fepa- 
rating the given Numbers into two parcels (of more, according 
tp die largenefi of it), and then adding up each parcel by itfelf : 
For if thoref)articular fums, fo found, be added into one fum, 
and that fuih prove equal, or the fame with the total fum firft 
found, then all is right s if not, care muft b^ taken to difcover 
and corred the error. 

£ XJ MP L E^ 




Add ^ — The Sum of thefe Parts Is 19951 

The Sum of thefe is 95^3 



tm 



TThe total Sum 7 . r The Sum of each 1 
of all thefe > 2246$ Parcel put to- ?• 2246$ 
Parts - ' ' ' ■ J gether *-3 

Note'j This laft method may be ufefully applied in the addi- 
tion of long columns, in order to eafe the memory 5 and the 
lame may 1^ proved by dividing them into diiferent parcels. 

47. Another mdthod of proof is^ to perform the operation' 
^igain, beginning with the uppermoft figure of each radc, and 
adding downwards. ^ , 

NoU^ I. The fum of two or more tuen numbers will be an 
^w» number. 

2. The- fum of two. odd numbers will be an even number. 

3. The fum of two numbers ; one even, the other odd, will 
be an odd number. 

4. If more than two odd numbers be added together ; the fum 
will be even, when the Aumber of its parts, fo to be added to- 
gether, is even ; but odd, if the number of parts be odd, 

5. If even numbers be intermixed with odd, the fum will be 
ivm or odd, according as the number of odd parts be even or 

C 48. 
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48.' When numbers given to be ^dded, exprefs things of di- 
verfe denominations i firft write thepi down orderly (according 
to the.Exantples in Chap, IL) then after a line is drawn under 
them all, begin to add the numbers of the leaft denomination^ 
and if Jthe fum of .them amounts to one integer, or many inte- 
gers of the next greater denomination, with fome excefs of the 
lefe dehominatioh, fet down that excefs, or a cypher when there 
is DO excefS) under the line, fo as it may ftand under the leaft 
flenominatioti, and keep the faid integer or integers in mind, to 
be added to thofe of the next greater denomination on the left* 
hand ; but when the fum of the numbers of the leaft denomi* 
nation does not amount to one integer of the next greater dene- 
ininatibn, fet down the fum itfelf under the line : Then add the 
^nteger or integers kept in mind (when any happens) to the 
numoers of the next greater denomination on the left-Jumd, and 
proceed to add them, as alfio thole of every greater denomina- 
tion, in like manner' as above is direded ; until you come ta 
the numbers of the greateft (or higheft) denomination, which 
are to be added according to Art. 43. and 44^ So thefe feveral 
fums 24/. 13^. S d. 3/. alfo 12 /..o^* 81/. and 5/, 18 J. od. 2/I 
|)eing' propd6'd to be added^^ their total fum is 42/. 12s. 7.d^ 
i/. For having written them down orderly according to Jrt* 
21. and drawiv a line underneath, beeisi 
^HTtth the farthings firft, and fay, two »r- 
things and three farthings make five far- 
things, fliat is one penny with a farthing 
pvet and*abo\w; whei^ore fetdng down 
I under iiie tfenomination of farthings, 
purry one penny to the denomination of 
pence; then fay, i, 8, and 5 pence make 42 • 12 » 02 . I 
14 pence^ which contain one fluUing and 
Xwo-pence ; wherefore writii^ two under the denominatioo of 
pence, carry one Shilling to the denomiiiation of fhilllngs ; thea 
adding the faid i fhilling to 18 &illings and i^ihillmgs, the 
|tun'wiU found i pound and X2 (billings; wherefore letting: 
down 12 under the denomination of (hillings^ carry i pound 'm 
mind to the denomination of pounds, faying, i pound in mind,, 
^o^ther with 5, 2, and 4 pounds, which ftand in the firft jonk 
oi^ounds, make 12 pounds ; wherefore (accordingto Jrt. 44.^ 
write 1^ liie excefe above io> under the faid firft r^ of pounds^ 
and carry i in mind for the laid lo to the fecond rank of pourxk-; 
then faying, in like manner, i in mind, togedier with i and 7^ 
which fbiul in the fecond rank of pounds make 4, which write 
Kinder the line y that done, the tot^ of the thsec given funis apt* 
pears to be 42/. I2x, ^nd 2d. x/. 
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In like manner 3/^. 05<?z. igp.w. i^gf^ Alfoa/J* ooz^ 
3^.w. jgr. Alto oik 10 oz. 6p.w. tp"* Aiid cA. gox^ 
op,w. ly gr. being given to be added t^gether^ their fum will 
be found jlh. 61 o». ijp.w^ iSg^* ^nd the work will fiand 
thus c 
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i^otei^^ adding together the numbers in thelaft iotample^ it 
Inuft be remember'd, that twenty-fbur grains make one penny- 
We^ht; twenty penny- weights one ounce; and twelve ounces 
one pound Troy (as befoce is deiclared in Jrtl 22.) } and then 
you are to proceed according to ArU 48* 

More Examples. are .thefe following^ which prefuppofe thd 
learner to be weU ex!mi£ed in the Tables ^ Ghap. II. that he 
may readily know what inters ate to be carried from eveiy 
lefler denDmination to the next greater, 
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49. The following Queftions are defigned to put the learner 
upon refle£tioii^ which will enable him the better to fee the 
nature and ufe of this Rule. , 

I. A man was bom in the year 1721 ; when will he be 45 
years of age ? u/;r^. in the year 1766. 

2« If after havuig paid 12/. lox.in part of a debt^ there 
' ftill remains due 17 /. lox. what was that debt? Anfut/. 30/* 

3. There are two numbers, whoie difference is 17, and the 
le^r number is 44 ; what is the greater number ? Anfw, 61* 

4« A man has 6 bs^ of Hops i the firft weighs 2 qu. 14/&. 
and each of the others we^hs 14 lb. what quantity has he in all? 
,Mnfio. iC. ifu. 

5. Re* 



r 
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5. Received of A three half-pence, of B feven farthings, of 
C nftcen-pcnce, of D five groats, of E half a crown, and of 
#* thirty Shillings; how much was received i Anfw^ iL 15 x« 
Si A • • 

6. Bought a parcel of goods for 40/* JOs. paid for packing 
diem 135. for carriage i/. 6 s. 8^. and expended at making 
the bargain 151. 6 J. what do the goods ftand me in? Jfifw. 
43/. 5^. 2d. 

7. Between London and Rojfion are 33 miles ; from thence 
to Cambridge lo ; thence to Nswrmrkit lo \ thence to' Bury 
10 ; and from thence to Norwich 32 miles : How many miles 
on this road from London to Norwich*? Anjw.a^ miles. 

8. How many days are there in the 12 Calendar months,. 
jfanuary having 31 days, February 28^ March 31, April 30, 
J^^y 3^5 J^^ 3^> J^h 3' J Auguft 31, Septetrier 30, O^s- 
ier y^ tfoven^er y>j 2Lnd December ^i days? An/w.^b^. 

9. How mapy days are there from the 28th day of March ' 
to the 17th day of December in the fame year, both days indu* 
five ? A^w. 265. . . 

10. How maiwdays are there from the 19th day of Aprils 
1748, to the 27m day of November ^ 1750, both days cxcluUve V 
Anfw. 951. 

11. A merchant, in the year 1750, imported, by one flilp 
p^S^tuns of Claret, by another 12 tuns 3 beheads 42 gallons of 

Ked Port, by another 14 tuns 2 hogfhieads li gallons of 
Sherry, and by another 5 tuns 3 hogfbeads 10 gallons of Ca« 
nary; what quantity of wines did he import in all? Anfw. 
41 tuns I ho^ead. 

12. From the creation of the world to the banning of the 
deluge is accounted 1656 years ; and from the beghming of the 
deluge to the birth of Arphaxad, Helvicus reckons 2 vears ; 
and di^ice, to Terah 220 years 5 thence to the birth kA Ahra* 
ham 70 years {Gen. 11.) ; thence to the promife given (men- 
tioned Gen. 12.) he reckons 75 years ; and thence to the go- 
ing out of Egypt 430 years \ and from that goii^ out, to the 
Temple of Solomon ^o years; and thence to the birth of 
Cbrift 1015 years j and he fuppofes, that from thence, to the 

- beginning of the conunon Chriftian or Dionyjian ^ra 2 years 
^pfed ; and thence, to the prefent year wherein this was writ^ 
we reckon 1750 years : Accordmg to the Chronology of Hetvi* 
cusj therefore, how long is it iince the creation of the world ? 
-Anfw. 5700 years. 

13. A furveyor, having meafured 5 feveral pieces of land, 
finds one of them to contain 7 aores 3 roods 24 perches, an- 
other to contain 18 aaes i rood 16 perches, anMier^ia acres 
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10 perches, and the laft 15 aaea tj^ roods; how many agre^ 
were furveyed in aU ? Anfw, 53 acres, 3 roods,, 10 perches, 

14, In the year 156^, %6of>o perfons died of the plague in 
London -f in 1593, 10635 died of the fame diftemjcr; in 1603, 
30578 ; in 1625, S4265, of the plague but 35417 } in 1665^ 
97351 died, and of them 68^586 of the plague ; how many, 
died of the plague between the years 1563 and l665> ^^^ year^ 
included? Anfw, 165216. 

CHAP. IV. 

Subtraction of Whole Numben. 

50. OUBTRA.CT10N is that by which one number i$ taken 
1^ out of anotheTi to the end th^t the remainder or diiFe-* 
rence between the two numbers given may be known. 

51, The number out of which the Subtraction is to be made^. 
snjuft be greater, or at leaft, ecjual with the other, For yoi; 
may fubtraft 4347 out of 9478, but you Qapnot fubtraft 9478 
out of 4347. 

52. In Subtraction rank the two given numbers one under 
Ae other, as in Addition,^ with this caution^ that th^ numheif 
placed upperrhoft may exceed, or at leaft be equal to. the other 5. 
So if the number 4347 be given to be fubtraiaed from 9478, 
^ce them as in the margin \ Then proceeding to the 
Subtraction, fay, 7 taken out of 8, there reipains 1)947$ 
V^hich place in the fame rank under the line, In like 4347 
tnanner, 4 being taken out of 7, the remainder is 3,. \ . ■ « . 
which likewife fet under the line in the next r^nk; 5131 
iagain, taking 3 from 4, the remainder is i, which 

ji^ce under the third rank : Laftly, fubtrading 4 from 9, ther^. 
will remain 5) which fubfcribe under the fourth rank \ now the 
whole operation being finiihed, it appears that if 4347 be taken 
cut of 9478, the remainder is 51319 or (which is the fame), 
the difference between the numbers 9478 ^d 4347 is 5 131, as 
in the £3cample. 

In like manner, if 106 be fubtra^ed from 2856, tberem2un<» 
der will be found 2750 j for after the numbers are orderly rank- 
ed, begin at the place of units, and fay 6 from 6, there 
remains nothing ; therefore fubfcribe (or nothing) i 2856 
then proceeding to the fecond rank, fay, if o be taken xo6 
from 5, there will remain 5, which alft) fubfcribe under ■* 

the line ; again, i from 8, there remains 7 : Ivaftly, 2750 
from 2, there remains 2. See the Work in thie margin. 

- S3- When any of the figures of th^ number g^ven to be fub« 
tr^^d is greater than the ^pper iigurp out Qf wh^h it is tQ \k:, 

fubtraftedt 
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fubtrafbd,. you muft borrow lo of the next rank towards tliie 
left-hand, and add the faid lo to the faid upper figure; then 
from the fum of fuch Addition fubtra<Si: the loyrer figure and 
iet down the remainder : In this cafe the figure of the next 
rank which is to be fubtradled, mufl be efteemed an unit 
greater than it is ; therefore Ii;eeping i in your mind, add it 
to the next figure of the number given to be fubtra<5i:ed, and 
deducing all out of the figure above it, proceed in itkc fort *till 
you .have finifhed the whole operation. Exampky Let it be 
required to fuhtra<a 374 out of 8023. Having ranked them 
as before, fay, 4 out of 3, that cannot be, wherefore borrowing 
10 of the next rank, and adding the fame to the faid 3, fay, ^ 
out of 13, there remains 9 \ then writing 9 under the line, and 
carrying i in mind, fay, i and 7 make 8, 8 out of 2 
that cannot be, but 8 out of 12 (12 becaufe 10 being S023 
borrowed, and added to 2, makes 12) there remains 4, 374 

which fubfcribe under the line 1 again i in mind being ^ 

added to 3 makes 4, 4 out of nothing, that cannot be, 7649 
but 4 out of 10 there remains 6, which likewife ,fuh- ^ 

fcribe under the line ; lafUy, i in mind being taken out of 8^ 
there remains 7. Thus you fee that the remalader after 374 is 
fubtra£ked from 8023, is 7649. Note diligently, that as ofteifi 
as 10 is borrowed, i mufl be kept in mind to De added to the 
figure flanding in the next f^lace of the lower number, and the 
fum of fuch Addition muft be fubtra^led from the upper place ; 
but if it happen that there is nofigurein the next place of thelower 
number, then the i in mind muft be fubtra£):ed from the upper 
place } (as in the laft rank of the laft Example.) Jnotber Example^ 
Let it be required to fubtraft 92 from 62801. Having , 

placed the greater number uppermoft, and the lefTer 6280^ 
orderly underneath, begin at the place of units, and 9^ 

fay, 2 from i that cannot be, but borrowing 10^ and -^ 

adding it tQ the faid i, fay, 2 from 11 there remains 62709 
9, which fubfcribe under the line ; then jproceed ^rtd 
fxjj I in mind with 9, makes 10, 10 put oi o that cannot be^ 
but borrowing.io, fay, 10 out of 10 and there remains oi where- 
fore fubfcribe under the line.; again, i in mind but of 8, ther^ 
remains 7 y then becaufe there are no figures in the lower num- 
ber, fay o out of 2 there remains 2; laftly, o put of 6 there 
remains 6 j therrfore it appears that 62801 exceeds 92 by 

62709. 

54. Thofe who have confidered Art. 4^. and are thence fa- 
tisned of the re^on of the operations ufed m Addition, will eafi- 
Jy perceive that the fanie maxim may be applied to the work of 
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Subtradion, as dircfted in Art. 52. And the truth of the ope- 
Jiations in Art. 53. will appear from the following 

Proportion : If t& each of two numbersy the fame or an equat 
number be edded^ the difference between the numbers refulting wiU 
be the fame with the difference ofthefirfi two numbers. Example ; 

If to 14 and 6 whofe difference is 8, 
the number 3 . • 3 be added; then, 

ThcRefultsi7 and 9 alfo differ by 8- 

Now, in Art. 53, by taking 4 out of 13 (inftead of 3) 10 i» 
added to the upper number, and by carrying in mind i, and 
adding it to the figure which ftands in the. place of tens in the 
lower number, ten is added to that lower number, therefore the 
true difference will thence arife by the propofition, 

55. If the numbers propofed have diverfe denominations, 
place them as before, and beginning with the leaft denomina- 
tion firft, fiibtraft the loWer number from the upper when it 
may be fubtrafted, and place the remainder underneath ; but if 
ft happens that the lower number cannot be taken out of the 
upper, you muft borrow an integer of the next greatef deno- 
mination Oft the left-hand ; which integer, after it is converted 
into the fame denomination with the faid upper number, muft 
be added to k : Then from the fum of fuch Addition, you are 
to fubtraft the lower number, and write down the remainder, 
keeping i (that is the integer borrowed) in your mind, to be 
iadded to the next place of the number given to be fiibtra<5led, 
as before: So 90/. 14 j. 10 d. 3/. being fubtradled from 124/. 
1 1 J. 7^. if the remainder is 33 /. 16 J, Zd* %f for be- 
ginning witn the farthings, fay, 3 far- 
things out of ^ farthing cannot be taken, /. s. d- f 
therefore borrowing i penny (that is an 124 • ii . 07 . i 
integer of the next greater denomination) 90 . 14 . io . J| 
and having converted this penny into 4 ' . > ■ ■ • — * 

farthings, add them to the aforefaid i 33 . i.6 • 08 . 2 
farthing ; fo the fum is 5 farthings, out , . ' ' 

of which fubtra£ting 3 farthings, there remain 2 ferthings, 
which place under the denomination of farthing^; then proceed 
to the next denomination, and fay, i penny borrowed and 10 d. 
make 11 d: thisii^/, out of yd. cannot be takeh; therefore 
Ijorrowing i (hilling, or iid. and adding i2d: :to the feid *j d. 
the fum is 19 i.- from v^hich fubtra^ the faid 11 d. ia there re- 
mains id. which fubfcribe under the denopiin^itioo of pence : 
'Again, i fliilling borrowed, beingf^added to 141. makes 15 x. 
.'which cannot be fubtrafted out of^ lis. and therefore borrow 
I pound or 20^; which being added to the laid lu. make 31 x., 
^ . from 



Chap. IV; of 'Whole Numbers. it 5 

from which fubtrafting 15 J. there remains i6x. which fub- 
fcribe under the denomination of ihillings; then carrying i 
pound, borrowed, to the lower place of pounds, fay, i in nund 
with o make i, which taken out of 4, there remains 3 ; again, 
9 out of 2 cannot be taken, but 9 out of 12 (10 being bor* 
rowed and added to the faid 2, according to Art. 53.) and there 
remains 3. Laftly, i (for the 10 that was borrowed) being 
taken out of i, there remains nothing } whence if J being in- 
debted to By in 124/. us. yd. xf. has paid in part thereof 
90/. 14 f. 10^. 3/. there renuins yet undifchargcd 33/, 165. 
8rf. 2/ 

56. When many numbers are given to be fubtra&ed from a 
number propounded^ you muft firft add 

thofe numbers together, according to the /• 

rules of the third chapter, and then the 3240 The Dell^ 

film found is to be fubtrafted from the ■ 

number firft given. Example ^ A being in- - 700 1 

debted to B, in 3240/^ paid thereof at one 1236 ^Paymentu 

time 700/. at a fecond payment 1236/. 305} 

and at a third 305 /. the queftion is, now «— — ^«. 

much of the debt remain'd undifcharged ? 2241 Total paldL 

Firft, add together the feveral fums paid, — ' 

and find the total 2241 /. this fubtrad from 999 Re/i unpatJU 

3240/. there remains 999/. undifcharged. 

See the operation in the margin. 

^ Another Example of the fike 

nature* A being indebted tx> B L s. d. 

in 500/. paid in part thereof at The Debt 500 . 00 . 00 

one payment 340/. 12 J. 6rf. at ' 

a iecondpaynient 13/. i8x. 3^. (34^ • 12 . 06 

at a third 17/. i6x. 10^. the Payments \ 13 . 18 . 03 

queftion is, how much was in ar- C 17 • 16 . 10 

rear ? Here, if the operation be . 

profecuted as before, it will ap^ Paid in all 372 . 07 . 07 

pear that there was 127/. I2x. ■ ■ — - 

5^/. unpaid. See the Work in Reft unpaid 12'] . i% . q% 

the margin. 

57. Addition may be proved by SubtraAion, and Siibtradlion 
by Addition. For having added divers .numbers together, if 

Jou fubtra£t.one of ihem out of the fum, the remainder muft 
e equal to all thq reft,. as you may obferve by the Example 
following, viz. fuppofing thbfe 4 numbers are given to be ad- 
ded, viz. 236, 452^ 209 217, and that their fiim is foiind to 
be 934 (by the rules ot the third chapter) ^ it is required to 

. prove 
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prove nrhether the faid fum be true or not ; 
to perform da^iSf draw a line under the upper- - 
ma& number 236, ' to feparate it from the reih) 
and feek the fum of all the numbers given, af 
Qtpt that uppermoft, which fum. is 698. Th^n 
iiiotrad the laid uppermoft number 2369 from 
9349 (^^ ^o^ ^^^ of all the numbers firft 
i^und) and becaufe the remainder 698 is the 
£une with the fum of all the numbers, exclud- 
ing the uppermoft, it may be concluded, that 
the fum of all the numbers, firft found, was truly 
computed. . 

In like manner Subtradion is proved l^ Adiditton s for if you 
add the remainder and the 
number given to be fubtraded Exampk i. 
tc^ther, the fum muft be equal /. 

to the number out of which the out cf 9478 
Subtraiftionismad^; lb if 4347 fubtra£i.j^^4^'j 
be fubtra£led from 94y[8, the ■ ' ' . — 

remainder is 5.131; lor if 5 1 31 Rtji 5131 
be added to 43479 the fum is ' 

9478, which is the fame wkh Proof 9478 
tiie number out of which the 
Subtradion was made. 

Again, if a fervant receive 24/. 13 j. 7 A and lay out or difn 
burfe 19/. 15X. %d, there muft remain m his hands 4/. 171. 
x\d. for this being a^ded to 19A 15X. %d. which was the mo« 
nej he expended, the fum will be equal to 24/. r3x. *jd» (being 
the money with virhich he was firft charged.) 

NoU I. The difference of two even numbers, will be an even. 
number. 

2. The. difference of two odd numbers, will be an even^ 
number. 

3. The difference of two numbers, the one. eoen^ and thq 
ether add^ will be 2x1 odd number. 

j8« More Eiounpks of Subtraction are-thefe that ioUow ; 

Subtraction ^EnqliskMonby. 
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Subtraction of Troy-Weight* , 

lb, oz. p.w. gr. 
Bovght 352( • 10 • 13 • 19 

Sold 019 .-ax . 16 • 18 
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jicresy Roods J Per, 
Bought 780 • 2 • 35 
Sold 090 . 3 • 36 
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59. Queftions to cxercife Addition and SubtraSion. 

j^«^. I . Two perfons J and B are of feveral ages, the 9gt 
of the elder, being that of ^ is 70^ the difference of thtir agea- 
js JO, what is the age of B ? Anjw. 51. 

^uejl, 2. What number is- that which being added to 1689 
floakes the fum to be 205 ? Anfiu^ ^7. 

^?/?« 3* The fum of two numbers is. 5 17, the lefler is 40,. 
what is the greater ? Anjw, 477. . 

^eft. 4. A certain perfon born in the year of our Lord i^i.6» 
«lefire<d to know his age in the year 1676, what was his age ? 
Anfw. 60. 

^ueji. 5. The greater of two numbers is' 130, their diiFerenCto ' 
is 49, what IS the lefler number ? Anjvj, 8x. 

S^ueft. 6. What number of pounds, ibillings, and pepce, ad« 
ded to 34/. i6x. t^d, will make loo/f Anjw, 65/. 3X. 3^^ 

^^ft* 7. How many yearis fince the Spanifi- Invahon^ it be*, 
ing in the year 1589? and the prefent year being 1750 ? jfnjw. 
jh% years, 4 ^f/.. 
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Suift. 8. From lOO pounds borrow'd, take 7 2 paid? ^^ . 

*Twasa Virgin that lent it, what's due to the Maid ? 

Jnfiv. 28 /. ^ , ' ^ 1 - • - 

^eft. 9. A Mifer hath three bags of money, containing in 
all 2084/. 6 J. of which the firft contains 324* le^. and the 
fccondgi's/. os. bd,. what dodi the durd contain? Anfm* 

1746/* 15^* 6rf» • 

^eft. 10. A Merchant ha<f 5 debtorsy. 4iJB^ C^'Dy and £, 
vhich, together, owe him 1 156 /• now 5, C;D, and £, to- 
^er, owc^him 737/. what is ^fs debt ? Jnfw. ^i<)L 
' ka^Jl' II- The three Towns of London^ Huntingdon^ and 
Kri, lie in the fame road ; the diftance between the fertheft of 
thefe Towns, vi%. London and York^ is 192 miles ; now, if 
from Lon4on to Huntingdon be 57 miles, how fai: is it from 
Huntingdon to Tork? Anfw. 135 miles* 



i*te 



CHAP. V. 

Multiplication of Whole Nundters^ 

fe). It . MULTIPLICATION tcachcs how by two Number* 
JVJ[ given to find a third, which iball con^jjg either of 
the Numbers given fo many times, as the other Sl^ins t or 
unity : Or Multiplication may be confidered as a manifold ad* 
dition, or the repeating of a gjiven Number as often as xe* 
quired* 

61 . Of the two Numbers ^ven in Multiplication, one (which 
you vrill) b called the Multiplicand, and the other the Multi^. 
plier, or both are called Fa£brs« 

62. The Number fought, or arifing by the Multiplication of 
the two Numbers given, is called the rrodu<9:,'the Fad, or the 
Re&angle : So If 5 be given to be multiplied by 3, or 3 by 5, 
the Produft is 15 } that is 3 times 5, or 5 times 3 makes 15 j 
and here 5 may be called the Multiplicand, and 3 the Multi- 
plier, or 3 may be called the Multiplicand, and 5 the Multi- 
plier ; and as 3 (one of the two numbers given) contains i or 
unity thrice, (o 15 the Produd contains 5 (die other given 
number) thrice ; likewife as 5 (on6 of the given numbers) ^con- 
tains unity 5 times, fo 15 (the Produft) contains 3 (the other 
given Number) 5 times : This laine Produd may be found by 
Addition two ways, vi%. ather by writing dawn the number 5, 

.. three 
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three times ; or the number 3, Eve times } 
together, as below. 

5 

5 

4 i 

»5 



29 

and addu^'thoa 

3 
3 
3 
3 
3 



«5 

{13, Muitiplication is either Angle or coinpoiind, 
64. Single Multiplication is, when the Multiplkaod and Mi^ . 
'6plicr confift each of them-of one figure only, aa in the laifc 
example. In like manner if you multiply 9 by <, the produd 
is 45 ; this is likewife fingle Multiplication : Now the feveni 
Varieties of fingle MuItiplKation are well expiefled in the f<J- 
lowing Table, ufually called Pytbagtrai's Table. The tnidk 
«f which may be proved by Addition^ as above. 

Tie TABLE e/" MotTipLiCATlON. 



1 

2 

8 
9 


2 
4 
6 
8 
10 
12 
H 
16 
78 


-1 
-§ 

15 
18 

21 

27 


4 

8 
12 
16 
20 
24 
28 
32 
36 


_! 

■5 
20 
25 
3? 
35 
40 


6 

24 
30 
S' 

42 

4» 

54 


J 

21 
28 
35 

4? 
49 
55 
63 


■g 
16 
24 

i 
48 

55 
64 

72 


9 
18 

i 
45 

54 
63 
73 
81 



The ide of the Table is this : Having one £gure ^ven to be 
multiplied by another, to know the produ^ of them, find ' the 
Multiplicand in the top of the Table, and the MuldpLier in the 
£rft column thereof towards the left-hand ; then the produA 
wrill be found on the fame line with the latter, and umlei the 
ftamer. So 9 being ^en to be multiplied by 5, I find 9 in 
the top of the TaUe, and 5 in the fiifl column towards the 
left-hand ; then carrying my eye from 5 in a right line equi- 
diftant to the upper fide or top line of the Table, until I come to 
that liiuare which is dire^y under 9, 1 find there 45, which is the 
produa' required. The particular varieties of inis Table ought 
to be leained by heart, (that is, a man muft be able, to give 
Aa produ£t of any fingle Multiplication, yrithout the Inft-paufa 
4 ^ 



I 

^d MuttiftiCAttoSt Cliap.T. 

Ar ftay) fefefiwcr he ean tcadfly work eompouixd Multiplication^' 
as will appear hereafter; 

Note I . The produft of aiiy number by an e^en iftimbef ^ 

will be an even nun^ber. 
it. The prodttft of an 9dd number by an oM number^ will 

be an odd numben 

3. The produ£l of any two numbers can havcj it moftj but as 

many places of figures as are in both Fa£^ors ; and, at leaft^ 

but one place fewer. Examp> 9+9=8 fj and i+l=ii 

65. Compound Midt^icatioib) is when the Multiplier and 

Ifuldplicaiid) eidwr one dr bodi^ confift of more figures than 



: 66« In Oonq)ound Muki^icadotl^ yfasxi the in^mberd given 
end with figmfioint figures^ ]^ce them as in AMWtm and Sub* 
iraSlUn^ So 134 being given to be multiplied by 2, 
place them thus : , Then proceeding to the Muldplica- 134 
tion, fay thus, 2 times 4 is 8, whkh fet finder the line a 

in the rank of your multiplying figure \ again fay 2 times •- — - 
3 is 6> which likewife fet uiKier the line in the next 268 
rank ; LafHy, 2 times i is 2, which being likewife fet 
down under the line in the next rank, the produ£): is difcovered 
Id be 268, and the work will fland as in the margin. 

67. The truth of this ptt)cers may be made evident : Thus^ 
Since 100 multiplied by 2 produces 200 

30 multiplied by 2 produces 60 

' And 4 multiplied by 2 produces 8 

Therefore 134 multiplied by 2 produces * 268 

For fmce the parts 100, 30, and 4, added together, make 

the whole 134; therefore the produfts of each of thofe parts, 

beii^ added together, win be the produ<a of the whole. 

68* When the Multiplier confifts, of more figures 1232 

than one, as many figures as it has, fo many feveral 23 

Eodu£ls muft be fet down under the line, which at ^bq'^ 
\ being added into one fum, will give you the total 2464 
produdl of all. So 1232 being given to be multiplied .. ^ 
by 23, the operation will ftand thus; 1232 being* 33^ 
multiplied by 3 (according to the laft rule) the pro- 
duft lis 3696.' Again, 1232 being multipUed by 2, | ' 

iflie produtt is 2464, which feveral produfts after ^ 

ftey are placed in their due order, (that is, the firft 39^3 
figure arifing in every produft under its refpeftive ^642 
multiplyii^ figure) and added together, produce ^3^^ ^ 
28336, the produA required t In like manner 1321 162483 
being ^vcn to be mul^pUcd by 12^3, the 'pro- 
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dud is 162483, and the operation , will appear as in tbt 

margin. 
. 69. The produd of 1232 by 23, is equal to the produd of 

1232 by 20 and the produd of 1232 by 3, added together* See 

Mxamp. I. Art* 68. 

But 1232 multiplied by 20 prodiice» 24640 

And 1232 multiplied by 3 produces 3696 

Therefore 1232 multiplied by 23 produces 28336 

70. When the product of any of the particular figures exceeds 
ten, place the excd& under the line, a» before, and for every tea 
that it fo exceeds, keep one in mind 'to be added to the next 
rank ; as was taught in Addition. 

Exampky 3084 being given to be multiplied by 3084 
36, the work will ftand thus ; 6 times 4 being 24, 36 

fet 4 under the line, and referve 2 h) mind for the ■ 

two tens; theTrfayl3' times 8 is 48; tawhidi add 18504 
a kept in mind, the whole is 50 > therefore fet down 9252 

O in the next rank under the Un^ (o becaufe there is ■ 

IK) excefs of 50 above 5 tens) and keep 5 In mind 1110214 
for the 5 tens ; again, fay 6 timej nothing is nothing, 
to which adding 5 that was kept in mind, the whole will be 
but 5, which fet down under the line in the next rank ; ag^n» 
6 times 3 is 18, which (in regard 3 is the laft figure of the Mul- 
tiplicand) fet wholly down ; fo that the particular produd ari-^ 
fingfirom the multiplying by the figure 6 is 18504: In like man- 
ner proceeding ivith the multiplying figure 3, the particular pro- 
dud anfing will be 9252* Laflly, thefe feveral 
produds being placed in due order, and added to- SO71 

gether (after the manner of the kft Article) will give 256 

iiio>24, which is the total produd ariung from M4.7J 

tiie Multiplication of 3084 by 36, and the opera- 2536c 
tion will ftand as in the margin* After the fame 1Q146 
manner, if 5073 be given to be multiplied by QAQg 

256, the produft will be found to be 1298688^ and "9^o«« 
the operation will ftand as you fee in the example. 

71. When the-two nmnoers ^ven to be multiplied, do, one 
pr both i^ them, end with a cypher or ciphers towards the 
r^t-hand, multiply the iignificant figures in both numbers^ 
one by the other, negle£iing fuch cyphtrs; and when the Mul- 
tiplication of thHignificant figures is finiflied, annex, on the 
light-hand of the number produced by the Multiplication, the 
cypher ch: cyphers, with which one or both of the nuitibers. 
£A pvea did end, fo will the whok give you the true produft 
ibnaiided. ExampUy 43100 being given to be multiplied by 
15000^ tfae produa will be iwxA S^^ooo^ *^ ioh omitting 
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the cyphers which fhmd in the laft places to^ 
vrzrds the right-hand, as well in the Multipli- 
cand as the Multiplier, multiply the fignificant 
figures 43 1, by the figures 15 (according to the 
former rules) fo there will arife 6465, to which 
jumexing on the right-hand all the cyphers be-^ 
fore omitte3, the true produ£fc will be 646500000. 
More examples hereof are thefe following : 



43100 
15000 

431 

I » 

64650090a 



43125 

. 1500 

■■ip"i"i"— — — ""i* 

215625 

43 "5 

64687500 



5108000 
125 

25540 
IO2I6 
5108 



■AMaai 



638500000 



72. When, in the Multiplier, cyphers are included between 
fignificant figures, multiply by the faid fignificant figures, neg- 
l^ing fuch cyphers or cypher, but obferve diligently, to fet the 
^artiijular produib 6f the fignificant figures in their due places, 
according to Art. 68. So if 56324 be given to be multiplied by 
aopo6, firft multiply the whole Multiplicand 
56324 by 6, and place the produd orderly un- 
der the line ; then paffing over the three cyphers, 
multiply 56324 by 2, and place 8 (which is the 
firft figure of this particular produft) dire£Uy un- 
der the multiplying figure 2, and the reft in 
their order ; fo at laft the true product will be 
found to be 1 1 268 1 7044, and the Work will 1126817944 
ft^d as in the example. 

More Examples hereof are thefe that follow ; 



56324 

2000^ 

337944 
112648 



3094 
104 

12376 

3094 

321776 



23765 
10302 



47S3P 
71295 

23765 



244827030 

Note^ That one of the principal cautions, to be obferved in 
Multiplication, is the due placing of the particular pnxtu£b 
arifing by each multiplying figure ; and that^may be performed, 
either, by taking care t9 place the firft figure or cy^ex which 

• arifes 
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arifes in each product under the refpeftive multiplying figure ; 
or at leaft the firft place arifing in the fecond produA muft 
ftand under the fecond place of the firft produft, and the firft 
place of the third particular produd, under th^ third place of 
% the firft, ^c. 

73. When a number \^ given to be multiplied by a number 
that cGTnfifts of i (or an unit) in the firft plsice towards the left- 
hand, and a cypher or cyphei^ on the right-hand of fuch unit 
^as are 10, ioo> iooq, ioooo, &r.) the Multiplication is per- 
formed by annexing the cypher or cyphers of the Multiplier at 
the end (to wit, on the right-hand) of the Multiplicand ; fo if 
326 be given to be multiplied by 10, the produdl is 3:^60 ; if Irf 
100, the produ£l: is 32600 ; if by looo, the produ£t is ^260001 
in like manner if 170 be multiplied by io> the produ£l is 1700 i 
if by 100, 17000, £^r. 

74. Hence if it be required to multiply by 5, add 9 cypher 
to the Multiplicand and take \ the refult, fo 326 X 5 =:ii±2»z3 

1630. 

75. How to multiply by any number Under 20, fo as to bring 
the whole operation into one line. 

Rule. Multiply each figure in the Multiplicand by the unit 
figure in the Multiplier y adding to each-its back figure i 4S in 
the following Examples, 

47947 27942 

13 «7 



62331 1 47SOH 

Which are done thus ; viz. 3 times 7 is 21, fet down i anci 
carry 2 ; then 3 times 4 is 12, and 2 is 14, and 7 (which is 
the back figure to 4) is 21, T and carry 2 ; .3 times 9 is 279 
and 2 is 29, and 4 (the back figure) is 23, 3 and carry 3 $ 
3 times 7 is 21, and 3 is 24, and 9 (the Back figure) is 33, 3 
and carry 3 ; 3 times 4 is 12, and 3 is 15, and 7 is 22, 2 and 
cany 2, which added to 4 makes 6. 

76. In like manner the whde operation of the Multiplicatiotl 
of Numbers between 20 and 30, are brought into one line, by 
taking ip the double of the back figure, and between 30 ana 
40, the treble of it, &ff . » 

'* By which Rule in multiplying by Numbers compounded o£ 
y Aofe under 20, the produd is readily found thus : 
t .£/ ii2> either noultiply by 2 and ii, or by 12 and 1 1 asj 






^^ .- - 94^6; 



t 
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94267 94^67 

112 " 112 



^88534 1x31204 
1036937 94267 



MMi 



10557904 10557904 



Alfo to multiplying by 1614^ and 17 15 ; in the firft multiply 
hy 14 in one line, and by 16 in the other : And in the latter 
bv 15 in Qnp line, and 17 in the other, as above direded ^ 
ooferving always to place die firft figure of a line under itaewib 
Multiplier; ^ 

479479 ^ 479479 
i6j4 1715 



m 



" • 6712706 7i92't85 

7671664 8151143 

773879106 822306485 

77, Otherwife for any number under 2O9 a method not ftr 
troublefome to the memory. 

Rule. Multiply by the unit figure^ fetting that whole pro^ 
du£i one figdre baek on the right-handj which added ta the Mul- 
tiplicand^ gives tb^ frodu£iy viz.. 

47947 27642 479479 ^'X H 
13 17 1917916 



143841 193494 6712706 



62331 I 4699 H 

. . Nate^ Thi$ will be (till eafier, if the Multiplier be not wifotr 
under the Multiplicand, as in the laft Example. . « 

, But for 112, multiply by 12, fetting the *prod»ft two figure* 
back, which likewife added to the Multiplicand, gives tli£ pro*' 

94267 94^67 by III ' - ^ 

. 11% , Oic 1131204 

, I 131204 , 10557904 



10557904 fej ^ , 

78. In 
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78. In like manner, if the Multiplier be 21 j 3t, 4tj {^f» 
let the Multiplicand (land for \\^ product by unity^vand write 
under it, in the proper place, the produA by the other figure* 
For example^ the operation of multiplying 365 by. 31 may 
fiand as below* 

109s 

7g. When It is required to multiply by a riumbei* confifting 
of nines, wz. 9, 99, 999, 9999*^^* write as many cyphers 
as there are nines in the Multiplier to the right-hand of the 
Multiplicand, and from the refult fubtra^t the Multiplicand^ 
and the remainder will be the required produd. 

Examp. I. Let it be required to multiply 456 by 9 ? 
One cypher annex'd to 456 makes 4560 = 456 X 10. Jrt,j^$ 
From which fubtradl the Multiplicand 456 s± 456 X ^i 

The remainder is the produft 4104 =± 456 X I0*-^I 

Examp. a. Required the produ£l of 456 by 99 ? 
Two cyphers annex'd to 456 makie 45600 =3 456 X too 
Frpm^ which fubtrafl: 456 = 456 XI 



The remainder is the produ£l 4514 4 = 456 X 100 — I 

Examp^ 3. What is the produdl of 456 by 999 ? 
Threecyphersannex'dto456make 456000 = 456 xiooo 
From which take 456 = 456 X i 



The remainder is the anfwef 455544 = 45^ X looo— i 

80. When it is required to multiply by a number confifting 
of any digit repeated Wz. 11, lit, 11 11, ^r« or 22, 2229 
2222, fef'f* or 33, 333, 3333j ^i*. ^c. find by Art. 79. the 
produft of the given Multiplicand by 99, 999, 9999* ^^* sind 
take the ninth.part thereof, ^ that is divide the product I^ 9^ 
then the refult nuddplied by the digit which repeats in the given 
Multiplier will bf the produd t^equired. / 

Examp, I. Let it be required to multiply 456 by 444 ? 
The produft of 456 by 999 i s 455544 =^456 x 999 -^^^^ 79* 
The ninth part thereof is 50616 = 456 X (^ =) I H 

Multiply by the repeating digit 4 

The produft is the anfwer 202464 = 4s6x( 1 1 iX4=)444* 

D 2 Examp. 

* If the Reader hath not learnt bow to dmde^ let him poffpone the pra£^ke of 
U'lf ilule till he hath read lie utxt Chapter. 
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Examp.n, Multiply 4538769 by 7777777 ? 

Seven Cyphers annexed to the 1 ^ A^^Qnf.r.r>^r^^^>^ 
Multiplicand \ = 45187690000000 

Subtraa the Multiplicand 4538769 

Remains 45387685461231 

i of the remainder 5 043076 1 62359 

Multiply by the digit 7 

Theanfwer 353^^^533136513 

81. To multiply by a Fa£tor confifting of fo many cyphers, 
between two digits, as there are places in the Multiphcand. 

34567 
6000005 

Prod. 207402172835 

In .this and th^ like cafes there is no more difficulty than in 
multiplying bv a iii^le digit ; for the number of cyphers being 

aual to the places in the Multiplicand, the produd by the 6 
Is juft to the left-hand of the produdl by the 5 $ but if the 
produA of the digit next the left-hand by that in the unit's 
place, and what is carried, be lefs thaii 10, then a cypher muft 
be put down between the two produds. 

82. The fdlowii^ is an imiverfal method for all cafes ; 
whereby tho' there is not any contradion, and even fome more 
to. do, vet it makes the work fo eafy that there is no time 
loft, at leaft in large examples, and more certainty in the ope- 
ration* Thus, 

Write down the Multiplicand, then double it ; add this fum 
to the Multiplicand, and this again, and fo on, every fum to the 
Multiplicand, till you have nine numbers, and it*s plain that thus 
you have a Table of the produfis of the Multiplicand by all the 
digits, made up by a very fimple and eafy operation $ and then 
you have no more to do, but to transfer your feveral produdb 
out of this Table, and fum them up. 

TABLE. 



I 

3 

4 

5 

6 



467853798 

935707596 
1403561394 
1871415192 
2339268990 
2807122788 
3274976586 
3742830384 
4.2 1 0684182 



jSX. 
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EXAMPLE, 



467853798 
6839754 

1871415192 
2339268990 

3274976586 

42 I 0684 I 82 

1403561394 
374^830384 

2807122788 


• 


3200004886285692 





Altho' this method is univer&I, yet we need not apply it in 
every caie> for that would not always be beft ; but. in fuch Ex- 
amples ^ this the eafe and readinefs with which it is done, 
does more than fave the time fpent in making die Table ; with 
this advantage, that the work is performed with much more 
certainty, becaufe it is more fimple. 

83. This may be contra£led in many cafes ; ^ for there is no 
ncc^ty always to make the Table for all the nine digits. And 
it may happen, that by help of fome of the preceding methods, 
we can as eaiily make a Table, for few, or no more than we 
have ufe for in the Multiplier ; nor is it any great matter in 
what order they ftand in the Table. 

For Example, to multiply 78659 by 6897. In making this 
Table, firft take 3, then double Us produfl for 6 > and do the 
reft by the common way. 



T A 



3 

6 



7 
8 

9 



B L 

7S6S9 

^35977 

47^954 
550613 

629272 

707931 



E. 



Again, to multiply 783596 by 3857, firft multiply by 3, 
dieh by 5 (as in Jrt. 74.) then add thefe products for 8) then 
tubtrdCt the firil from this for 7. 



D 



TJ' 



3? 
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783596 
2350788 
3917980 
62^68768 
5485172 



I 

3 
s 

3 

7 



84. Another Method by a fmall moveable Table, 
Make a Table of the Multiplicand only for the numbera; 
jr,2, 5 (ufing Art. 74. for 5,) and make it upon a bit of loofc 
paper, that it may be always applied direftly and immediately 
Wer the place wlier^ every particular produfl: is to be- written 
'down, (tor much of the difficulty lies in the diftance and crofsi 
pofition of the Multiplicand to the. feveral produ£):s) and out of 
this fmall Table find your produdl thus ; , 

Suppofe for a Multiplicand 685497. When the figureof the 
Multiplier is 2 or 5, here you have the produ£b ; then for 3, 
^d 2 to I (/. e. the numbers againft 2 and i,) for 4, double 
the number againft 2; for 6^ add 5 and I) or multiply 2 by 3 1^ 
for 7, add 5 and % \ for 89 sKld 5, %^ and i \ for 9, ufe t^e mi^« 
thod oi Art.nq^ 

r A B L E, 




85. When more numbers than two are given to be multiplfec} 
one by the other, that kind of Multiplication is caXhA continual^ 

^and is thus performed, viz, .firft multiply any two of the num-s 
bers given one by the other, then multiply the product by an« 
other of the numbers given, and this produft by the fourth 
number given (if there be fo many) and in that 
order 'till every one of the- given numbers has 
been made a Multiplier, fo the laft produ(5l 
}s the true produfl: required. Example^ If 4, 
18, and 22, ''were given to be multiplied con- 
tinually ^ firft 18 multiplied by 4 produces 72, 
which multiplied by 22 (the third number) 
produces 1584, the laft prpduftor number re- 
quired. See the Work in the margin. The 
proof of Multiplioation is by Divifion, as will 
appear by the next Chapter. 

86. If one of the Faftors is equal to the produft of any twq 
or inore numbers^ then multiply by thofe numbers coiitinually. 



18"* 
4 

TiProd. i^ 
22 



144 
144, 



1584 Prod. 24 
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That Isy to mnkiply 42991 by 56, firft multiply it by 7, and 
that produA by 8, then the fame produ£i will arife as if it were 
jmildplied by>56, the produ<a of 7 by 8. Example, ^ 

42991 42991 

7 56 

300937 257946 

8 214955 



■w* 



2407496 2407496 . 

Note^ If Numbers are giiCren that cannot be produced by the 
Multiplication of any two figures, then find out two figures 
.^vhofe produft comes neareft, either under or above it, to which 
add what is wanting, or from which fubtra£l what is over the 
jg^ven number ^ as, 

479 ^y 47 479 9^7 by 29 927 ^ 

6 . 47 4 29 



■M 



»874 33S3 .' 3708 8343 
8 IQ16 7 1854 



I^N ■»!■ II [ ) ■! 



^2992 2121513 215956 26883 

479 fubtrafled 927 added 

22513 2688^ 

i 

87. To multiply Numbers of feveral denominations. Foi* 
(Example 5 to multiply 3/* 131. yld. by 8, the proccfs may 
ftand as bejow, 

3 • 13 • 7I 
^8 



Ah/w. 29 . 9.0 



The Work is performed aa follows, faying 8 hilf-penccmaka 
4 pence, which referve in mind ; again, 8 times 7 pence make 
4.S. 8 d, (to wit, 8 fix-pences make 4^ . and there are 8 pencer 
befides) to which adding 4 pence in mind^ there will arife 5 s. 
which referve in mind, and fuWcribe a cypher under the place 
irf* pence; again, fay 8 times 13J. make 5/. 41. (to wit 8 angeb 
make 4/. and 8 times 31. make i/. 41.) to which adding 5j» 
in mind, the funi will oe 5/. 91. wherefore fubfcribi 9^. (the 
excefi above the pounds) under the ihillings, and keep 5/r iii 
mind i hSdj^ lay 8 timies 3 pounds make 24 pounds, which with 

• D 4 5poundi 
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^ . J pounds in^ind make %g pounck ; fo that the total produ^ or 
anfwer of the queftion b found to be 29/. gs. 
More Examples of this kind are thelie ; 
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CHAP. VI. 
Division of Whole Numbers. 



88. T^IVISION is that by which we difeovcr how often 
ly one number is contained in another; or (which is the 
lamejit fliews how to divide a number proposed, into as many 
equal parts as you pleafe. 

89. In Divilion there are always three remarkable numbers, 
whidi are commonly called by thefe names, the Dividend^ the 
Divifify and the ^btient. 

90« The Dividend is the number given to be divided into 
equal parts. 

91, The Divifiris the number by which the Dividend is to 
be divided ; that is, it is the number which declares into how 
ipany equal parts the Dividend is to be divided. 

92. The ^otient b the number arifing from the Divifion^ 
and (hews one of the equal parts required ; fo if 15 were given 
to be divided by 5, or into 5 equal parts, the number ariflng, 
or one of the equal parts will be 3, for 5 is found three times 
in 15 : And here 15 is the Dividexid, 5 the Divifor, and 3 the 
Quotient. 

9^. As Multiplication is a mamfold addition, fo Divifion is a 
manifold Subdu^on ; that is^ the taking of one number out of 
another as often as poffible. Tlius> 15 divided by 5, quotes 3. 

For 
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For if 5 be three times taken from 15^ nothing wil) 
remain. 

Nate I. If two numbers coniift of an equal number of places 
the lefler cannot be contained in the greater above 9 times. 

For to times any number CQnfifb of the faid number with 
a cypher annexed, by Art. 73. that is, it has one place more 
than that number, 

N6te%. If two numbers be given, the greater of which has v 
one place of figures more than the lefier, but if the unit's place 
of the greater number be taken away, the remaining ^ures of 
ths^ number be lefs than the lefler number, then the lefter num- 
ber is not contained in the greater more than 9 times. 

For if the lefler number be contained in the greater 10 or 
more thnes, then the figures which remain in the greater num- 
ber, after die unit's place is taken away, wQl be equal to or 
greater than the lefler number. 

Note 2' If an even number be divided^ by an odd number, 
the Quotient will be even. 

Note 4. If an odd number be divided by an odd number, the 
Quotibnt will be odd. 

Note 5. If an even number be divided by an even number, 
the Quotient may be either even or odd. 

94. Divifion being the hardeft leflbn in Arithmetic, muft be 
beedflilly attended to by the learner, for whofe eafe the utmoft 
endeavour is ufed to make the way fmooth by Rules and Ex- 
amples, beginning with the eafieft firft, which will be in that 
cafe when the Divifor confifts of one figure only ; for example, 
let it be required to divide 19Z by 8, or 192 "pounds into 8 equal 
parts or fhares y here 192 is the Dividend, 8 is the Divifor, and 
the Quotient or one of the equal parts b fought. 

95. Place a crooked line at each end of the Dividend, that 
on the left-hand ferving for the place of the Divifor, and that 
on the right for the Quotient j then if the Divifor be a fmgle 
figure, fubfcribe a point under the firft figure of the Dividend 
towards the left-hand, if fuch firft figure be either equal to, or 
greater than the Divifor ; but If fuch firft figure 

be lefs than the Divifor put a point under the 8) 192 ( 
next place of the Dividend ; which number fo 
diftinguiihed by the point may be called the Di- 
vidual; {o in the Example above given, 192 being the Divi* 
dend, and 8 the Divifor, fet a point under 9, not under i, be- 
caufe it is lefs than the Divifor. This done, the Dividual, or 
number whereof the queftion muft be afked, is 19. 

96. Haying thus prepared the numbers, afk how often the 
Divifor is contain^ in the Dividual^ and write the number 

which 
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v^\^h anfirers the queftion in the Quotient ; ;then multiply th^ 

Piviibr by the number placed in the Quotient, and fubfcrib^ 

the produd under the Dividual* Laftly, having drawn a lin$ 

sinder the produd, fubtrafi: it from the Divi^ 

tflual^ and {ubibibe jdie remainder x^rderJy un« 8) 192 {% 

<der the line^ So jdemanding how njany times. 

the Divifor 8^ is found in the Dividual 19, the 16 

anfwer is two times^ therefore write 2 in the ■■ 

Quotient ; then multiplying the I^vifor 8» by 3 

% (the number placed in the Quotient) the 

product is 16, which fuhibribe orderly under the Dividual 79 i 

^md after alioe is drawn under the produ<3: x6, fubtra£t it from 

^Dividual 19* anfl place the remainder 3 under the line. 

. 97* Put another point under the next place of the Dividend 

towards the right-hand^ and Ijring down the figure or cypher 

{landing in that place to the remainder ; that £5, fet it next 

after it, fo the whole will be a new I^ividual : 

'Irhus a point being placed under 2, which 8) 192 (2 

fiaads in the insxt place of the Dividend, write ' • 

2 next after (to wit on the right-hand qf ) the 16 

remainder ^^ fo 32 is a new Dividual, or nuro- m. . 

ber whereof the fecond queftion muft be dked, 32 

and the Work wiH ftand asyou fee in theExample. 

98. A new Dividual bemg (e$ ^P^^^j renew die quefiion, and 
proceed according to j/rt.g6. Thus demanding how often 
the Divifor 8, is found in the Dividual 32, the anfwer is four 
times; therefore write 4 in the Quotient: Then multiplying 
iht Divifor 8, by 4 (the figure laft placed in the Quotient) the 
prodiu^ is 32, which fubforibe under the Di- 
vidual 32, and after a line is drawn under- 8) 192 (24 
Death, fubtra£l the produ<a 32 from the Divi- 
dual 32, and there being no remainder, fub- 16 
fcribe o under the line ; fo the whole Work — ^ — -— r 
being ' finiihed the Quotient is found to be 24, 32 
and .the operation (lands as you fee in the 32 
Example; therefore if 192 pounds be equally ' ■ ■ " 
divided among 8 perfons, the fhare of each per^- o 
foh will be 24 pounds. 

A fecond example : Let it be required to 
divide 936 pounds into 9 equal parts : having^ 9) 936 (i 
diftingufflied the firft Dividual by a point, 
(according to Jrt, 95.) demand how often 9 

the Divifor 9 is found in the Dividual 9, and ^ ■ ' "*' 

finding it once contained in it, write one in 

the Quotient; then multiplying the Divifor 9 

. by 
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by I , the produd is 9, which fubfcribc under the Dividual 9 ; 
^er this, a line being drawn under the produ^ 9, fubtraiS it 
from the Dividual 9^ and there being no remainder, place a o 
under the line, as in the Example^ 

Again, placing a point under 3 which ftands / 9) 936 (10 
in the next place of the Dividend, tranfcribe 
the faid 3 next ^fter the remainder o for a 9 

pew Dividual I then afking how often the ^^^^ ■ 

Divifor 9 is contained in the Dividual 3, and 03 

xiot finding it once contained therein, write o 
in the Quotient : And now becaufe the prodii£l which ou^ to 
^rife from the Multiplication of the Divifor by o (the cypher 
|aft placed in the Quotient) amounts to o, the Dividual 3,' out 
of which that produ£^ ihould have be^n fUbtraded, remams the 
iame without Alteration \. therefore after a point is fubfcribed 
under 6, the next4)lace of the Dividend, ^nnex 6 to the 
Dividual 3, fo there will be a new Dividual^ 
to wit 36: Then demanding how often the 9) 936 (104 
Divifor 9 is found in -the Dividual 36, the? •♦• 

anfwer will be 4 times ; therefore place 4 in 9 

the Quotient, and multiplying the Divifor 9 . ■ ■ ■ 
by 4, the produft is 36, which fubfcribe un- 036 

derneath, and fubtrafi: from the Dividual 36 j 36 

fo the remainder is o ; thus the whole Work — 

being iinifhed, the Quotient is found to be o 

104* as in the Exatntle : Wherefore conclude, 
if 936/. be equally divided amohg 9 perfons, the {hare of each 
will be 104A In like manner, if 296163 "be divided by 7, the 
Quotient will be 42309. 

99. The whole Wprk of Divifion is briefly contained in this 
fgllowing Verfe. 

pic quot^ nmltiplicay fulduCy transferque ficundam. 

Ox thus, 

prft ycu muji ajkhow ofty In ^otient anfwer make ; 
S^en multiply y fuhtraSt^ a new Dividual take. 

And the reafon of the operation will appear from the follow* 
ing explanation thereof. . 
DivUbr 8) 936 (100 the firft Quotient. 

800 = 100 X 8 the produa of the Divifor and 

r the Quotient. 

1 36 S3 firjQ: remainder. 

Djvifor 
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Divifor 8) 136 ( 10 the fecond Quotient. 

86 = 10 X 8 the produft of the Divifor and . 

the Quotient. 

56 = fecond remainder. 

Divifor 8) 56 ( 7 the third Quotient. 

. 56 == 7 X S ^^ produA of the Diviibr and 
the Quotient. 

CO 

* 

Now the fum of the fevcral Quotients, viz, 100 + 10 4. 7 
=: 117 the Quotient) as found by the operation above diredted^ 
viz. 

8) 936 (117 
8 

13 

8 

00 

100. When in the divifion- the Divifor confifis of a fingle 
figure only, the Quotient may be exprefs'd, and all the operation 
performed in mind, without writing down any part thereof ; fo 
82506 being given to be halfed or divided into two equal parts, 
the Work wm be thus : The Divifor 2 is 
found in 8 four times; in 2 once; in 5 twice, 2)82506(41253 
and there will remain i, which i being fup- 
pofed to ftand before (to wit, on the kft-Jiand of) the cypher 
makes 10 ; then fay 2 is found in 10, 5 times ; and laft of all 
in 6, 3 times ; fo that the true ^otient or one half of the 
given number 82506 is JFound to be 41253. 

In like manner, if 82506 be given to be divided by 3, or 
into 3 equal parts, the Work will be thus : 
The Divijhr 3 is found in 8 twice, and there 3)82506(27502 
will remam 2, which 2 being fuppofed to 
ftand before (to wit, on the left-hand of ) the foUowing 2» 
makes 22 \ then fay^ 3 is found in 22, 7 times; in 159 5 
times ; in 0, not at all ; and laftly, in 6 twice ; fo that the 
true ^uotienty or one of the three equal parts required is 27502. 
After the fame manner may Divifion fa€ worked by any fmgle 
figure^ without much charge to the memory. 

When 
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When the Divifion is thus performed, it is ufual to write the 
Quotient under the Dividend : Thus i 

3) 82506 



8)351 



43-7 



27502 

1 01. Here the Learner may afk, what ihall be done with 
the laft remainder, if any happen, when the Divifion is finiflied ? 
A full anfwer tq this will be found in Chap. 17. where the 
Do£trine of Fractions is explained ; yetl (hall here produce, an 
Example where the faid cafe happens, viz. Let it be required to 
divide 351 by 8, or 351 pounds e<;|ually among 8 perfons; 
now, if the operation be profecuted according to the^ former 
rules, the Quotient; will be found to be 43, and 
after the Divifion is finifhed, there will remain 7, 
that is, each perfon muft have 43 pounds, and 
there wiU be an overplus of 7 pounds, which muft 
be alfo divided equally among the 8 perfons ; but 
that cannot be done till the 7 pounds be reduced into lhillings» 
and then thofe (hillings muft be divided by 8, to dve everjf 
perToa his due (hare of the (hillings contained in t£e faid 7 
poui^s : Again, if there yet renuin «ny fuiphifage of fiiilUn^ 
they muft bie r^uced tq pence, which alfo are to be divided by 
8, to give every perfon his due (hare of pence : So that whca 
this que(tion is fully anfwered, each perfon*s (hare will appear to 
be 43/. I'js. 6c/. But how the before-mentionjed ReduQion i$ 
performed, will be made manifeft in the next chapter. 

102. When the Divifor confifts of two, three, or more places, 
the operation is more difficult than the former; but depends 
upon the fame grounds ; and therefore the Learner being well 
verfed in the preceding method, of divid[ing by a fingle figure, 
win the more readily underftand thefe that follow, which are 
two^ of which the nrft is the eafier, but the latter more eaqpe- 
ditious : For an Example of the former, let it be required to di« 
vide 4112772 by 708; or^ which is the fame, to divide 
411277a into 708 equal parts. 

Firft a Table is to be made to (hew 
at fifft fight any Multiple or produd 
of the Diviftry it being takei^ twice, 
thrice, or any number of times under 
ten i fo having firft written iovm the 
Divifor itfelf 708, and drawn a line 
on the ri^t-hand of it,^ place i on 
the right-hand of the line directly 
againft the Divifor j then under thee 
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Divifir 708, fubfcribe the double thereof, which is 14165 and 
place the figure 2 directly againft the faid double, to wit, on the 
other fide of the line. A|ain, adding 1416, (to wit, the double 
of the Divifor) to the Dtvifor itfelf 708, the fum is 2124 for 
the triple of the Divifor \ fubfcribe this under the double, and 
place 3 on the other fide of the line right againft it. Again^ 
adding 2124 (the triple of the Divifor) to the Divifor 708 pro-^ 
duces 283^ for die Quadruple of the Vivifor^ which Quadruple 
fubfcribe under the Triple 5 and proceeding in like manner, at 
laft the Table is finiflied, which readily (hews the Divifor^ with 
the Duple^ Triptty ^adruple^ ^iniupUy Sextuple^ Septuple^ 
' O^uphy and Noricuple of the Divifor. 

Now for a proof of the faid Table, adding the laft numbei* 
Aereof, to wit, 6372 (which was found to be nine times the 
Divifor) to the Divifor 708, the fum is 7080, which is evident- 
ly ten times the Divtfor ; therefore the Table is true, in regard 
tiiat the laft Number of it is derived from all the fuperipr 
numbers. 

The Table of Multiples or Produfts of the Divifor being 
thus prepared, fet down the Dividend on the right hand of the 
Divtfor I then diftinguilh by a point fo many of the foremoft 
places of the. Dividend towards the left-hand, as are either equal 
in value to the Divifory or which being greater, yet come 
neareft to the value thel'eof ; thus o \ / o 

fubfcribe a point under 2, thereby 70» i) 4"277^ 15«09 
jettmg apart 41 12, being the ^ 

fcweft of the foremoft places ^ 
which contain the Divifor 708, 
fo is 41 1 2 the Dividual or num- '^ ^ 
ber whereof the firft queftion ^ 
muftbeafked; then demanding «-.-. 
how often the Divifor 708 is con- v ^^^o 
tained in the Dividual \\\%y the ^ ^ 
anfwer will be found by the Ta- , 

ble to be five times ; for looking in ^7^ 
tiicTable it appears that 6 times the ? ^ 
Divifor is the next greater than ^' ' 
the Dividual 41 12, and 5 times is the^next lefler, therefore 
write 5 in the Quotient, and the number in the Table which 
ftands againft 5, to wit, 3540, fubfcribe under ^q Dividual 
41 12. Then having drawn a line underneath, fubtraft 3540 
(which is five times the Divifor^ from the Dividual 41 12, and 
fubfcribe the remainder 572 under the line \^ that done, put a 
point under the next place of the Dividend towards the right-- 
hand. 
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3 5727 

4 5664 
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iand, and becaufe the figiir^ 7 ftaiids in that ptace^ tranfcribe 7 
Aext after the remainder 572^ fii there is 5727 for a new Di^ 
viiuaL 

Then demanding how often the Divifor 708? is dontained i» 
the Dividual 5727, the anfwer will be found by the Table to 
be 8 times ; for looking by the Table, 9 times the Divifor is 
the next greater, and 8 times, b the next leiler than the Divi^ 
dual ; therefore write 8 in the Quotient, and the number lit 
the Table, which ftands againft 8, to wit, 5664 fubfcribe under, 
and fubtrad from the Dividual S7^7> placing die iremaindef 63 
under the line. 

Again, put a point under the next place of the DhwJMl^ 
to wit, the figure 'j/ and tran(cribing 7 next after the remain-^ 
der 63^ the new Dividual will be 637 ; then demanding how 
often the Divifor 708 is contained in the Dividual 637, ^and 
hot finding it once contained therein, write o in the Quo* 
tjent, and fince in this cafe (that is, when a cypher anfwers the 
queftion) the Dividual remains die fame without alteration^ 
the figure or e]rpher flanding in the next place of the Dividend^ 
IS to be tranfcribed after the Dividual for a new Dividual^ fo 
writing 2 next after 637, the new Dividual is 6372 : Then 
demanding how often the Divifor 708 is contained in 637a, 
the Table (hews that it is contained in it 9 times ; therefore 
writing 9 in the Quotient, and placing the number which ftaivb 
againft 9 in the Table, to wit, 6372 under the Diwduat 
6372, and_ fubtrafling it 
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from the DividuaL there 
will remain o. Whence, 
if 411^772 be divided by 
708, or into 708 equal 
parts, the true Quotient 
or one of the e()ual parts 
required is 5809. In like 
manner, if 2Q304 be 'di- 
vided by 188, that is into 
188 equal parts, the Quo- 
tient arifing, or one of thofe 
equal parts will be 108, 
amd the operation will ftand as you fee. 

The preceding Method of Divifion by the hdp of a Tabic 
of the Multiples or produ£b of the Divifor^ as it is moft eafy, 
k> in fome cafes, namely, where the Divifor is great, and a 
Quotient of many places is required, (as in calculating Tables 
0i lAtorcft> Aftioiiomical Tables^ and fuch like) it excels all 

5 other 
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Other ways of Divljion 5 both in refpeft of certainty and ex-* 
pedition; but for common practice, it is too tedious* 

103. The loft and principal method of Divifton^ when the Di*' 
vifor conjijls of many places j which to fuch as have the Table of 
Multiplication by hearty will not be difficult : For Example^ 
let 56304 be a number given to be divided by 184, that is, mto 
184 equal parts, and the Quotient^ or one of the equal parts is 
required. 

. Fir/ly Diftinguifh by a point (as before) fo many of the fore* 
moft places of the Dividend towards the Idt-hand, as are either 
equal in value (when confider'd apart) to the Divifor, or elfe 
which being greater, yet come neareft to it : Thus fubfcribe a 
point under the figure 3, thereby fetting apart 563, being the 
feweft of the foremoft places, which contain the 
Divifor ; fo is 563 the Dividual, or number 184) 56304 ( 
whereof the firft queftion muft be afked. Hav-^ 
ing thus prepared the numbers, demand bow often the Divifor 
184 is contained in the Dividual 563 ; and fince to anfwer this 
queflion and fuch like, there is a neceffity of trial, it will be 
requtfite to Ihew how this trial may fitly be made : Firll, there- 
fore, compare the number of places in the Dividual, with the 
number of places in the Divifor, and when the number of places 
is the fame in both, let it be afked how often the firfl or ex- 
treme figure of the Divifor, towards the left-hand, is contained 
in the firil figure of the Dividual towards the fame hand ; fo 
here demandmg how often i is contained in 5, the anfwer is 
5 times ; ther^ore the Divifor 184 is not contained oftner than 
5 times in the Dividual 563 (for 6 times 184 is manifefUy 
greater than 563,) but whether it be contained 5 times in it or 
not, examination muft be made, either by multiplying (in fome 
bye-place) the Divifor 184 by the faid 5, and comparing the 
product with the Dividual 563 ; or elfe thus, faying 5 times i 
i(to wit, the I in the Divifor) is contained in 5, to wit, the firft 
figure of the Dividual 563, 5 times ; but then the 8, the follow- 
ing figure of the Divifor, caqnot be found 5 times in 6, the 
foDowing figure of the Dividual and confequently the Divifor 
184 is not contained 5 times in the Dividual 563; wherefore 
make another trial to fee whether it may be contained 4 times 
in it or not; faying, 4 times i is 4, which is found in 5, and 
iChere will remain i $ but then 4 times 8, which is 32, cannot 
be had in 16 (for the i before remaining being fuppofed to 
ftand on the left-hand of 6 makes j6) ; hence agsun, die Divi^ 
for 184 is not contained 4 times in the Dividual 563 ; where** 
fore make another trial to fee whether it may be contained 3 
limes ink or not; faying 3 times I jfi 3^ which U found in 5, 
4 ^ 
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and there will remain 2 5 again three times 8 is 24, which is 
found in 26 (for the 2 before remaining being fuppofed to ftand 
before the 6 in the Dividual, makes -26) and there jvill remain 
2. Laftly, 3 times 4 is i2, whidh is likewife found in 23, ,(for 

2 remaining in the 26 being fuppofed to ftand before the 3 in 
the Dividual makes 23) ; therefore the Divifor 184 is contained 

3 times in the Dividual 563 ; write 3 in the Quotient, and pro- 
ceeding according to Jrt. 96. multiply the 

Divifor 184 by 3 (the figure placed in the 184) 56304 (3 
Quotient) 10 the produd^ is 552, which fub- 
fcribe .orderly under the Dividual 563 j then . 552 

having drawn a line under the faid produft. 



fubtrad it from the Dividual, and fubf(fribe the 1 1 

remainder, which is ir under the line. 

Again, according to Art, 97. bring down 6, which ftands in 
the next place of the Dividend, to the remainder 11, fo there 
is no for a new Dividual ; then demanding how often the Di- 
vifor 184 is found in the Dividual no, and not finding it once 
Contained in it, write o in the Quotient (which is to be done as 
often as the queftion is anfwered by. nothing) ; now becaufe 
the produS arifing from the Multiplication of the Divifor by o, 
(the cypher laft placed in the Quotient) 
amounts too; the Dividual no, out of 184) 56304 (306 
which that produft fhould be fubtraftcd, 552" 

remains the fame without alteration j . . ■ ' ■ . ■ -^ ^ 
therefore, after a point is fubfcribed under 11 04 

4, the following place of the Dividend, 1104 

annex 4 to the laft Dividual no, fo there ■ ■ ■ _ ■ »■ 

will be a new Dividual, to wit, 1 104 ; and o 

here the queftion at large is, to know how 
often 184 is found in 1104 ; but to leflen the irial, becaufe the 
Dividual confifts pf one place more than is in the Divifor, it 
muft be afked how often the firft figure of the Divifor, on the 
left-hand, is contained in the two foremoft places of the Divi-. 
dual, towards the left-hand, viz, demand how pften i is Con- 
tained in n, and altho* it may be had 11 times, yet never be- 
gin the trial above 9 times, fee Note 2. Art, 93. therefore make 
trial with 9, faying, 9 times i is 9, which is found in 1 1, and there 
will remain 2 ; but then 9 timps ,8, which is 72, cannot be found 
in 20 (20, becaufe the 2 remainiftg being fuppofed to ftand before o 
in the Dividual makes 20,) therefore make trial* with 8, faying, 8 
times I is 8, which is found in n, and there, v^ill remain 3 « 
but then 8 times 8 cannot be had in 30 (30, becaufe the 3 re- 
maining being fuppofed to ftand before the o or cypher makes 
30) ; tfaer^ore make trial with 7, faying, 7 times i is 7> which 

£ ia 
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is found in II, and there will remain 4 ; but then 7 times 8; 
cannot be had in 40 ; therefore make tiial with 69 faybg, 6 
times I is 6) which is found in 11,. and there will remain 5^ 
then 6 times 8 is 48, which b found in 50, and there will re* 
niain 2 ; therefore the Divifor 184 is contained 6 tinies in die 
£)ividual 1104: Wherefore write 6 in the Quotient, and pro- 
ceeding according to Jrt. 96. multiply the Divifor 184 by 6 
(the figure laft placed in the Quotient) fo the produA is 11 04,. 
^hiph being fubfcribed under, and fubtra^ted from the Dividual 
1^104, the remainder is ; therefore the Quotient fought is 
306. 

104* If the %ure afliuned for the Quotient holds good upon 

, trial, 98 aforefaid, by two or three of the foremoft. places of 

the Dividual, it will for the moft part hold throu^out thp 

Dividual ; but this muft be a perpetual rule, that whenfoeyer 

die produA of the Multiplication of the Divifor, by the figuro^ 

i)Iaced in the Quotient, happens to be greater thai) the Dividiial« 
rom which it ought to be fubtradcd, fuch produ^ muft b^ 
ilruck out of the Work, and a lefler figure is to. be placed in 
the Quotient. 

i'^or a fecond ExampU^rLtt it be required to divide 151 1422Q 
t^ 2987, or into 2987 equal parts. 

Firft, the Divifor 2987 being greater than 151 1, (to wit, th^ 
four foremoft places of the Dividend) fet a point under 4, there* 
by fetting apart 151 14 for a Dividual ; then, becaufe the Divi- 
dual confifts of one place more than the 
Divifor, afk how often 2 (the firft figure 2987) .15114220 (j[ 

* of the Divifor towards the left hand) is 
contained in 15, (the two foremoft pla- 14935 

ces of the Dividual) and finding the an- ' ■ . ■ 

, fwer to be 7 timts, infer thence that th^ 179 

Divifor 2987 cannot be contained more 
than 7 times hi the Dividual 151 14; but whether it will be 
contained 7 times in it or not, examination muft be made, either 
by multiplying 2987 by ^ (in fome byei-place) and comparing 
the produd with the Dividual. 1.51 14 ; or elfe oy the manner of 
trial before delivered in the laft Example : So at length it will 
be difcovered, that the Divifor 2087 will not be found above 5 
times in the Dividual 15114 ; wnerefore (according to Jrt, 96O 
writing 5 in the Quotient, an(k multiplying 2987 by 5, fub^ 
foibe: the prpdu^ of that MuIti|plication, which is X49^5> under 
tl)(e Dividual 151 14 1 then dravfinga line und^tji^ &^4 produ^^ 
a^d fubtra£U|ig it fron^ the Dividual 15114^ lul^fgilw th^ re? 
tf^^^niex, 179 under the line* 

$ Apiiv 



Chap. VI. bf tVbole * ftumheri] gj 

Again, (according to Jrt. 97.) bringdown 2, tlie next place 
of the Dividend, to the (aid remainder * 

179, fo the new Dividual will be 2987) 15114220 (50 
1792; that done, alking how often *• 

the Divifof 2987 is contained in the ^493^ 

Dividual 1792, and not finding it »■ ' m 

once contained in it, write in the '793 

Quotient ; and here, becaufe the Que- 

ftion is anfwered by o, the next place of die Dividend^ to wjt 
2, is to be brought down to the Dividual 1792, fo the new Di- 
vidual is 17922. Then rctiewingthe ^^r.. ,-., .^^^ /^^^^ 
queftion, and proceeding as before, at ^^S?) '5"4aao (5060 
length the Divifion being finifhed, the . 
Quotient wiB be found 5060 exafilyt , *4935 

witbcMit any remainder ; but if any 
remainder had happened^ after the 179^^ 

Subtraaion of the laft produft, it ^79^^ 

muft have been profecuted according ^ 

to Jrt. iou 00 

In like manner, if 12089^9550 be divided by 199999 or Into 
19999 equal parts, the Qjiotient, or one of diofe ecpial parts, 
will be, found 60450, and the Work will ftand as you fee here. 

Thb latter method of Divifion 
is to be preferred before ^y of 19999)1208939550(60459 
the ways of dividing, by dafh- • • . . ^ 

log. out figures, where the fleps XI9994 

of die Divifion are fo confound-* * ■ ■■■ ■ ■■ 

ed (befide3 the burden upon the 89995 

memory, by a promifcuous Mul- 7999^ 

tiplicatioa and Subtraction^ that "" 

if any .error happen? it can hardly 9999S 

be CDcrefivd without beginning 99995 

the Work a-new: But in the ■* ■■ ■ -^ < 

way before explained, the parti- oa 

cnlar MullipUcations, Subtrac- 

ttoofli, and Remainders, which belong to evefy figure of the 
Quotient, are fo diftin<5Uy and clearly exprefs'd, that if an enw 
•Jiappen, the Work may eafily be reformeid. 

105. So often as the queftion is repeated in DiYifi6n» fa 
laany places there muft be in the Quotient, (which may be dii^ 
oovcr^ by the number of points placed under the Dividend) 
and fe maisy times is oqe aiMl the fame kind of operation re* 
pcated> the fobftanoe whereof is contained i^ the Yeiie before* 
ncntiQped in ifri. 99. 

£ 2 lc6i 
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106' When the Divifor confifts of i or an unit in the ex- 
treme place toyirards the left-hand, and nothing but cyphers to-* 
wards the right, the Divifion is performed by cutting ofF, with 
a line, fo many places of the Dividend towards the right-hand, 
as the Divifor has cyphers ; fo the figures which (land on the 
left-hand of the line, give tlie Quotient, and thofe cut off to the 
right (rf they be fignificant figures) are to be proceeded with aj 
a furplufage or overplus remaining, according to Art. 10 1. So 
if 4720/. were given to be divided equal- ^ 
\y among 10 pcrfons, the fhare of each 10) 472!© (472 
would be 472 A yifo if the faid 4720/. 100) 47120 (47 
were to be divided equally among 100 1000) 4I720 ( 4' 
perfons, the ihare of each would be 47 /. 
and there would be a furplufage ot remaiiider of 20/. to be al(b 
fubdivided among them, after the faid 20/. are converted intd 
Ihillings, according to Art, iig. Laftly, if the faid 4720/, 
were to be divided among 1000 perfons, the fhare of each 
would be 4/. and there would be a remainder of 720/. to be 
alfo divided as afprefaid. See the form of the Work in the 
margin. 

• 107. When the Divifor confifts of any fignHicant figure or 
figures in the. firft or foremoft place or places, towards the left- 
hand, and nothing but a cypher or cyphers towards the right, 
cut off, by a line, fo many places of the Dividend towards the 
right-hand, as the Divifor has cyphers towards the right; then 
divide the figures of the Dividend, which ftand on the left- 
hand of the line, by the figures in the Divifor which remain^ 
when the (aid cypher or cyphers are ojnitted, remembering after 
the Divifion is finiflied, to write down next after the laft re- 
mainder, the places of the Dividend which were firft cut off: 
So if 36732 were given to be divided by 20, the Quotient will 
be 1836, and there will remain 12, viz. if you cut off one 
place from the Dividend towards the right-hand (becaufe the 
Divifor ends with one cypher, and then divide the 
reft, to wit, 3673) by 2 (according to y/r/. 102.) i|0)3673|a 
there will arife in the Quotient 1836, and the 1836:12 

h& remainder, after fuch Divifion is finiflied, 
will be i^ to which if 2 (the figure firft cut off from the Di- 
vidcttd) be annexed, the total remainder is 12. -f 

In like manner, if 74.56787 were given to be divided. by * 
30400b, the Quotient will be 24, and there will remain 160787 j 
viz. if you cut off 3 places from the Dividend towards the ^ 
right-hand (3 places,- becaufe the -Divifor ends with 3 cyphers) :| 
»nd then divide 7456 by 304, there will arife in the Qiotient % 

... ^ 
ii 
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24, and the laft i^mainder, after fuclv 3^^1000) 74S6I787 (24 
Divifion IS finiflied, will be 160, to ^ ^ j j^j\/ t \ t 
which if 787 (the places fiSift cut off g^g 

from the Dividend) be annexed, the > * : 

total remainder or furplufage is tot A 

160787, which is to be proceeded ^ — 5— - 

with, as in ^rMoi. '^^7^7 

108. If it be required to divide by a number confiiling of 
nines, viz. 9, 99, 999, 9999, ^c. It may be performed by 
Addition, on the fame principles as the -multiplying thofe numr 
bers was done by Subtraftion, in Art, 79. as follows. 

Divide the given Dividend into periods, of as many places of 
figures as there are nines in the Divifor, begirming from the left- 
hand, and annex as many cyphers, to the right-hand of &« 
number, as may be wanted to compleat a period. 

Then write the figures of the left-hand period under thofe 
of the fecond period, or that which is next thereto toward the 
right-hand ; add thefe two together, and place their fum under 
the third period; ' obferving if the fum of the two figures in* 
the higheft place exceed 9, to place the figure that would (in 
common Addition) be carried, under the loweft place of the fc* 
cond period ; add the third period to thofe figures which ftand' 
tinder it, including the carried figure, and place them under the 
fourth period ; and fo proceed, till you have pkced figures.under 
the right-hand period, and under them place fuch a figure, at 
would have been to be there placed, had the Work been to have 
proceeded a period farther. 

Add the whole together j and, beginning at the right-hand, 
cancel as many figures as there were cyphers annexed to the Di- 
vidend 5 then, from the figures that remain, cut off with, a 
comma, from the right-hand toward the left, as many figures as 
the Divifor contained nines; fo (hall the f^ures, to the left- 
hand of the comma, be the Quotient; and thofe to the right- 
hand thereof the remainder. 

Notey If the remainder be all nines, add i to the Quotient. 

Examp, I. Let it be required to divide 571665762 by 999? 

The Dividend wA\ make juft 3 periods 571.665.762 

The firft period wrote under the (econd 57^ 

The fum of 665 and 571 will be '-^S^ 



Under the laft place is fet i, becaufc 572237>999 

if 762 and 1236 were to have been, added together, the 1 would 
have been fo placed ; then, by adding the whole, the fum will 
be 5722779^9 ; and three figures being cut off, from the right- 
hand, will give 572237,999, that is, 572237 for theQu6tient» 
and 999 for the remainder ; but fmce the remMAder is equal to 

E ^ the 
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the Divifor^ the Quotient, increafed by i, vi%* 572238 will be 
the anfweil. ' ' 

To prove this Work, let 572238 be jnultiplied by 999, ac- 
(K>r(Ung to Art. 79. jSee the Worl^. 

572238000 
57^238 

571665762 Produft. 
Where it is evident that jthe figures fubtradied are the fame with 
the fiim of thofe added, except in the unit's place. 

Note^ The above procefs wiU take up lefs room, if the carr? 
jCied figures be wrote in a line by themfelyes, as follows : 

571.665.762 

571.236 

I I 

^. . >7^^37>999 
Examp.2. Divide 57166576279 by 999? 

The number with a cypher anncx'd =: 57^665.762.790 

571.236.998 

• I I 2 



After the operation diere arifes the number 572 238 660 7 90 
From which can^cel the right-hand iigure, 1 

becaufe a cypher was added to the Di- Y 57 223 800 079 

vidend, and it will be r-r ..^ J 

And this being prc^rly feparated gives ) 

57223800 for the Quotient, and 79 for V 57^^38^o>079 

file remainder —^-^ • — r— . 3 •=— ? 

Proof 57223800000 

57223800 



To 57223800 X 999 = 57166576200 
Add the remainder 79 

TThe fum makes the IJividend 5716657627^1 

Examp.'^, Diyide57io668i53 by 999? 
The nun^ber wiQi jtwo cyphers anncx'4 57 1.066.815.300 

57i'6374S? 
I I 

, From the operation arifes ' 57 x 638 453 753 

And cancelling 2 figures 5 7 ^6 384 537 

Which properly feparated will be 5716384.537 

viz. 5716384 for the Quotiept, and 537 for the remainder. 
tVoof ^ 5716384000 

. ^ ^ 57 ^6384 

To 5716384 X 099 = • 5710667616' 

Add the remainder ' 537 

JThefum is the Dividend 5710668153 

109. If 
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109. If it be required to divide by a number Confifting 6f anjr 
Digit repeated, viz. 11, iii, iiii, ^c, or 22, 222, 2222, &r, 
"^^ 33> 333» 3333» ^^- divide the given Dividend by the Digit 
which repeats in the Divifor, and multiply the C^otient by 
nine ; then divide the product by ^9, 999, 99999 ^r. as in 
jtrt. 108. and the refult will be the C^otient required. 

Example. Let it be required to divide 202464 by 444 ? 
4) 202464 

50616 =: the Quote of 202464 divided by the repeatingDigit. 
9 

455544 =^ ^^ ProduA of 50616 by 9. 

455 
455)999 or 456, the Quotient required, by Art, xo8. 

1 10. Divifion and Multiplication interchangeably prove one 
isnother ; for in DiviTion if you multiply the Divifor by the 
<^otient^ the product will be equal to the Dividend : So m the 
Example sAArt^ 103. if 184 the Divifor be multiplied by 306 the ' 
Quotient* the prockiA is 56304, which is the failie with the 
Dividend ; hut when, after the whole Divifidn is iihifhed, any 
figures reoiaia of Ae laft Subtraftion, add them likewife to the 
produd; JSo m the laft Example of Art. 107. the Divifor 
304000, being i^ijtipHed by the Quotient 24, produces 7 296000, 
unto which if yoifi add ^h^ i^umber remaining, to wit, 160787, 
the fuixi j$ 7456787^ which is the fame with the Dividend. 
Again, in Multiphication, if theproduS be divided by the Mul- 
tiplier, thp Quotient will give you the Multiplicand, or if the 
produdl be iiivided by the Multiplicand, the Quotient Will give 
you the Multiplier : So io the firft Example of Art. 70. 
if the produi^t 1 1 1024 he divided by the Multiplicand 3084, 
the Quotient gives thp Multiplier 36. 

111. There is alfo a common Proof of Multiplication ar- 
gued from th^ Multiidicand* tbe Multiplier and the Produft, 
by cafting away uines ; but by that way of proof (though right- 
\j ufedj a falfe produ^jb will be affirmed to be true : Example^ 
11.3462 bemuMpUed by 786, ^e true produd is 272 1 132; 
but if I fay, 4953132 or 3153132 is the ptoduA (or many 
others whicn may be given) Jthe proof by niixes will eohfirm 
them to be true produ(^ thoMjgh they sre falfe, as mH be evi- 
dent to fuch as know the RuUy which is mentioned here, only 
to fet a brand upon it, that \X ixiay bp ^oA^^ by all lovers 
of truth. 

112. Another proof of Divifion is, 1^ adding together thoie 
lines which, in this following Example^ are marked whh Afte- 

£ 4 rifms 
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jrifms (being the particular produ£b of the Diyifor, multiplied 
feverally by each figure in the Quotient, together with the re- 
mainder of the Divifioh) the total of which (if right) will be 
the Dividend. 

736) 863256 (1172 
736» 
1272 
736» 

536s 

•2136 

1472^ 

863256 Proof. 

113, When a whole number is given to be divided by aDi- 
vifor, which is equal to the produiSl of the Multiplication of 
two fingle figures j inftead of dividing by that Divifor, you may 
firft divide by one of thofe fingle figures, and then divide the 
Quotient by the other j fo will the laft Quotient be the fame, as 
if the Divifion had been finifhed 'by the Divifor firft given: 
Thus, if 3456 be given to be divided by 48 = 6 X 8, ' divide 
firft by 8, the Quotient will be 432 ; and then divide that Quo- 
tient (432) by 6, and the refult 72 is the fame as will aiife by 
dividing 3456 by 48. 

114, To divide Numbers of divers denominations : For Ex" 
ampley to divide 12 1, i()s, 6d. into 5 parts, ,the Work may 
ftahd as belotv ; 

5) 12 . 12 . 6 

* 2 . 10 . 6 

And the operation is performed in the following manner : 
Say the fives in I2, twice, and there remains 2, which are 
two pounds (for the remainder is always of the fame name with 
the Dividend) ot 40 fhillings, and 12s, in the (hillings place, 
make 52 fhillings ; now the fives' in 52, ten times, . and there 
remains 2, which are two fliilling? or 24 pence, to- which ad^ 
ding the 6'd. in the place of pence, make 30 psnce j then the 
fives in 30 fix times. 

jf ^ejiion wbofe Solution requires the ufe of the four pre^ 

ceding Rules, 

A father left among five fons an eftate, confifting<rf 50a/. 
in Cafli, with 5 bills each of 48/. 10s, 6d. he ordered 20/. 
to. be bdlowed upoabis burial, and his debts to be paid, amount- 
• * ^ - ing 
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ing to 164/. then his free eftatc to be dixided in this maimer, 
viz. the eldeft fon to have the third part, and the other four 
fons to have equal fhares : What is the iharc of each Ton f 
Jnfw. x86/. 41. 7.d. to the eldeft, and 93/. 2x. id, to cadi 
of the reft. See the operation. 

48 r 10 . 6 the value of each bilL 
5 bills. 

242 .12.6 total of the bills. 
500 • 0.0 cafh. 



742 • 12 . 6 total. f 

184 . 0.0 d edufted, vi%* 20 + 164. 

3)5s8 • 12 . 6 freeeftate. 

186 • 4.2 eldeft fon's ibare. 



4)372 . 8.4 remains. 

93 . 2 . J thcfhareof each of the other 4 fons. 



CHAP. VII. 

Reduction. 

1x5. TpOrafmuch as in Money there arc diVerfities of kinrfs 
t.- *^ ir'^j'" f "f^/' pounds, fliiUings, pence, and far! 
fliings} alfo diverfe kinds of Weights, Meafures, fcTr. as has 
been fully declared in the fecond Chapter j and becaufc it is often 
required to' find how many pieces of one kind of Monev are 

3ual m value to a given number of another, (and fo likcwife 
Weights, Mrafures, i^c.) it is requifite in this place to fhew 
how that IS performed, fmce thereby the Rules of Multiplica 
tion and Divifion before delivered will be exercifed Thi« 
Jcind of operation is called Redu£iion. ' 

1 16. ^Reduaion is cither defcending or afcending 

117. Reduaion defcending, is, when fome number of in- 
tegers of a greater denomination being given,, it is required 
to fiiui how many mtegcrs of a leffer denomination are caual 
in v:Juc to tlmt given number of the greater : As when it is de- 
manded to find how many (hillings are contained in to/ 

6 S s, S^."^^ ^''^ '" ^^°'' °' ^°* """y ''""'^ »» 

118. RMim afcending is, when fome nqmber of inte. 
%m of a lefler denomination being given, it is required to find 

how 
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bow mmf integers of a greater denomination are equal in va« 
lub to that given number of the lefler : As when it is propoied 
to find how many pence are. contained in 500 farthings ; like* 
wife how many ihillingsin 348 pence 5 or how many days in 
864 hours, btc. 

IIQ. ReduSHon defcending is performed by Multiplication; 
for if^the ^ven number of integers of a greater denomination, 
be multiplied by a number which exprefTes how many integers 
of the leller are equal to one of the int^ers given, the product 
is the 0umber of integers of the lefler denomination required. 

So 230/. of EngK^ money war be re- p ;^ 

tluced mto46ooJ. for if 230 be multiplied ^ 



20 



by 20, (the number of.fhillings which are ^_^ ^ 

equal to i p«ii»i} the produa U 4600 ; in ^ shiHinra. 

like manner 4600 i. will be reduced mto ^ ° 

55200^. for if 4600 be multiplied by 12 ^_^^ 

(the num^r of pence contained in i (hilling) p^^^^ 

the product is 55200. Alfo 55200 pence be- -^^ 

xng multiplied by 4 (becaufe 4 farthings make ^ 



a pennv) are reduced into 220800 farthings, g^ p^^^ 
as by the operauon m the margin is evident. « 

345 Ounces. 

The like method is to be obfervcd in 20 ■ 

Weights, Meafures, &ff . So 345 ounces 6900 Penny W 

Tr^jf are reduced into 6900 penny-weights, ^^ 

and 6900 penny-weights, to 1 65 600 grains, ^^ 

is by the operation in the margin you may ^h 

fee. -2 — ' 



165600 Grains. 
Ndti^ By this Rule the learner is furnifhed with fkill to re* 
felve that cafe in Divifion, when the Dividend is lefs than the 
Divifor. Example^ Let it be required to divide 7 pounds (^ 
Englijb money, equally among 8 perfons ; here it is evident that 
the IHvidend 7 is lefs dian the Divifor 8 ; that b, the number of 
pounds is lefi thah the number of perfons, and confequently each 
ihare muft be lefs than a pound : So that in effe^ it is required 
to find how many (hillings and pence belong to every perfon for 
bis (hare : Firft, therefore reduce the 7 pounds into (hillii^ 
which will be 140, thefe divided by 8 give ly (hillings to each 
perfon, and there will yet be ^ remainder of 4 Aiilling^ to be 
2X0 equally divided faito 8 parts ; but thefe 4 flullings muft be 
firft reduced into pence. Which will be 48, then dividing 48 by 
8, the Quotient will give 6 pence more to every fttton : So 
at laft it appears that if 7 pounds of Englijb money be equally 
dtWded into 8 parts, the entire Quotient (or one of the equal 
fliaret) wi^ be 17 (hillings and 6 pence. In 
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In like manner, if 354 pounds of EngUfl> moaey be g^ven to 
he divided equally amongft 125 perfons, the fliare of each will 
he found to ^ 2 pounds 16 ftdlfings 7 pence 2 fiuthings and 
fomewhat more, but the parts of a farthing being of no mo- 
ment (and not (Properly to be handled in tlus place] are neg- 
Jeded. 

Compare thefe two Examples with the Example, Jrt. 10 1. 

120. In Reduiffion defcending^ the learner may receive help by 
jthe (ubfequent Tables. 

I. Enolish'Money. 



Pounds ") -5* r 20 ") r Shillings. 




i 



sailings V|,^ 12 V| ^ Pence. 

Pence J!l| (. 4J L Farthings. 

2. Troy-Weight. 
Pounds l-S^fi^l r Ounces. 

Ounces y^^20 >^'<Penn3^'Weigbts. 

All \^/^ 

Penny-weights J!^ ^-24^ ^Grains. 

Alfi in Apothecaries -Weichts. 
Ounces-Troy "I'^f ^1 r Drams. 

Drams >!|,< 3>"l<Scr«^^x 

Scruples, Jl^ C20J ^Grains. 

3. Cy Avoirdupoise-Weights. 

Hundred Weights y'^r ^\ ^ C^^arters. 
garters - (.t^J 28 ( .| J iPi?«Wj. 

Pounds I "§ M^ fi? J Ounces. 

Ounces J^Li6j'^kDrams. 

. 4. Of LiQ^uiD Measures. 

Hogfiteads T -^ jT 63 1 ^ fGtsHons. 

iSttlhns I.^J l{M;\PottUs. 

Pottles M} 2li]&jearts. 

Quarts i^ I 2i^ L^ints. 



©/ 



• \ 
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J^ttorters 

Bujhih 

Pecks 

Galhns 
Potties 
Quarts 



5. CyDRY Measures. \ 

rBufiyeb. 

\ Pecks. 
^IQallons. 
g J Pottles. 

L pints. 

6. CyLoNG Measures, 




55 



Englijb Mies 

Furlongs 

Yards 

Feet 

Ifubes 




Furlongs. 

Yards. 

Feet. 

Inches. 

Barley-corns. 



hhrS O, 



Yards J or Flls 
Quarters 



3|C 4 H^LNaib. 



7. (ySuPERFieiAL' MbASUS.es efLAUD, 

Jcres l^C. 4. 7 § C-R^^^. 



Raods 



fTeeis 

Days 
Hours 



J^ L40 J^ t Perches^ or Poles. 

8. 0/TiME. 
?^S 7 }^{Days. 

3;^ C60 3ft; ^Mnutes. 



I2I* Int^ers of feveral denominations may be reduced inte 
Ae leaft of thofe denominations, according to Art. 120. by. 
defcendbg orderly to the next in&rior denomination ; and ad- 
ding to each product fucb integers, (if there be any) as* are of 
die fame name. < 



5# 



/. 


S. d. 


Z2 . 


13.10 


20 


« 
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So 12 pounds 13 {hillings and 10 pence 12 . 13 • 10 

may be reduced into 3046 pence, in this 20 

manner, wz. 12 pounds muhiplied by 20 240 

(becaufe 20 fhiUings make i pound) pro-' ^j ^^ 

dtice 240 fliillings, to which adding 13 ' ' ' CT^'Tr ' * *' 

IhiHin^, the fiim is 253 fhillings. Again^ ^53 ^nuiing». 

253 Ihillings multiplied by 12 (becaufe i ■■ ■ ■■ >■. 

ihiiling is equal to 12 pence,) produce 5^^ 

3036 pence, to which, if 10 pence be ad- ^53 

ded, the fum is 3046 pence, as by the ope- 3036 

radon in the Mai^n is manifeft, add 10 

3046 Pence* 

But after that general method is well undcrftood, the Woik 
of the lafl Example^ and fuch like, may be contrafied thus, vi%» 
To convert 1 2 pounds ^ 1 3' fhillings and i o 
pence, all into pence: Firft, 12 multi- 
plied by o (which ftands in the unit's 

place of 20) produces o, bixt inftead of o ' 

write down 3 under the line (to wit, the 253 ShiffingsT 

3 that ftands in the unit's place of the 13 ^2 

ihillings in the fum propofed :) Then pro- > 

ceed to multiply 12 by 51, faying twice * . 0^2 

18 4, to which adding i (for the ten in the ^^ - ■■ 

iaid 13 Ihillings) it makes 5, which fct on 3*^46 Pence. 

the left-hand of 3 before- written : Laftly, 

twice I is 2, which fet on the left-hand of 5 ; and fo 12 pounds 

13 dulling^, are converted into 253 ihillings. 

It remains to multiply thefaid 253 by 12 (becaufe 12 'pence 
make i (hilling) and to add 10 to the • product, which nlay be 
d<Mie thus : Firft, twice 3 is 6, to which adding 10 (to wit, 10 
pence in the fiun i^rft, propounded,) it makes 16 ; wherefore 
(according to the Rule pf Multiplicatioii) fet 6 under the line, 
and keep x in mind : Agaiii, twic^ 5 ^ith i in mind making 
II, write down i, and keep j in mind^ likewife twice ^ and i 
in mind making 5, write down 5 : Then 253 multiplied by i 
making 253, which fet orderly under ^16: Laftly, thofe two 
produSs added toge&er make 304'&, which ^s the number of 
pence contained in 12^ 13 j^ 10^. as^before was foundn^ut by 
the general method. \ ; ; ■ /\ ' 

So 35 ounces 16 pe^y-Weights and 12 grains Troy Irill be 
reduced into 1 7 196 grains. « '/:;'- .*; 

12%, ReJu£f ion afcending is performed by Divifion ; for if the 

ttiintber of integ^s given^ be divided by fuch a number of the 

4 fame 
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fame inte^<m9 as axe equal to one of the integers required, the 
Quotient is the number of integers fought for. 

So 220800 fafthin^ being divided by 4 (the number of far--, 
things in a penny,) gtve 55200 pence, in the Quotient : In like 
manner, if 55200 pence be divided by 12 (the number of pencv 
in a (hiUii^) the Quotient is 4600 fhtUings. X^aftly, 4600 
fiuUings beii^ divided by 20 (becaufe 20 x* make a pound Stir^ 
Umg) Uie Quotient is 230 pounds Sterlingy which are eqi|ial to 
220800 fiuthings firft given. The operation is as follows : 

4) 220800 

12) 55200 

2I0) 460IO 

In like manner, 34268 grains Tr^y will be reduced to 5pound9 
II ounces 7 penny-wcjghts and 20 grains. 

123. Thb kind of Redu&ion may be made the caller to the 
learner by Ae following Tables, 



3Qt20 ^^LPmnds. 



!• CyENGLISH MoNET. 

Farthiugi 

Pence 

SbiSings 3 Q 

2. (y Troy- Weight. 

Grains ?^ i ^* ? ^ $ Pefiny-weights. 

Petmy-weigbts f .g j 20 >.6 j Ounces^ 
Ounces 3SCi2 J t PcuTids-Trcy. 



sJBf9 in Apothecaries* Weights. 

Qrains V*C20 1 \^crvfU$. • 

JP^ms ^Q ^ 8 J ^ L Ounces Troy^ 

3. QfAvoIRDUPOISE-WfiiGHTS. 

JDrems l-t*f ^^ 1 COunces. 

Ounces W-J16 l^jPowtds. 

Pmds |:S/a8 \^\ Swsrters ef Huni. 

Quarters Jq ^ 4 *^ ^Btmdredlyieigbis^ 



4.<?r 
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6S 



Pints 

^artr 

Pottles 

Gallons 



Pints 

Quarts 

Pottles 

Gallons 

Pecks 

Bujbels 



111/, M 



'Barley-corns 

Inches 

Feet 

Tards. 

Furlongs 



4^ Of Lx^iP Measures, 

^arts. 
Pottles. 
Gallons* 
^ ^63 J ^ Hog/heads^ 

Of Dry Measures. 

Gallons. 
Pecks. 
Bujheb. 
Quarters. 

6, (yLoNG Measures. 

r Inches. 





Niuls 

garters 

Quarters 



Also, 
)-^C 4 i ^ { kl^rters of rards^ 

3qI 5 i ^ L Ells Engli/b. 

7/ Q/* Superficial Measures of Lavj>. 
Perches, or P^/f/ ) -S^ C 40 7 ^ C *^<^*» or garters 

^wir ^ 3qC 4 y^lJcres. 

8. 0/TiME. 
Jfcf/wito 7-^ C 60 1^{ Hours. 

Hours Ui^ \i/S?^l- 

Days. ^Qt 7 3 L Weeks. 

2\/b/^, That if after Divifion is finiflied, in R^u^oa afccni^ 
ing, there be any remainder, it is of the lame denominatioa 
yfj^A the Dividena. 

Note alfoj That Redtiftion defccnding and afcendiog mutual- 
ly prove one another, by inverting the queftien j for as in 56 
pounds ft/rfcrj', . there will be found 53760 farthings by Re- 
duffion dcfcending : So for proof thereof 53760 farthings yrH be 
xcduced to 56 'pounds^ by Redu^on afccnding. 

124^ 
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124. Queftions to exercife Reduilion. 

1. In 257/. how many (hillings? Anfw. 5140. 

2. In 3076/. how many fliillings ? Anfw* ti^lO* 

3. In 902 J. how many pence? Anfw, 10824. 

4. In 21795. how many farthings? Anfw. 104592. 

5. In 49 A 1 31. 7^/. how many pence f Anfw. 11923. 

6. In 2053/. 14 X. 9<!/. if, how many farthings? Anfu/^ 
1971590. 

7. In 354/^- of 7>^j>- weight,, how many grains of Gold- 
. finith's weight I Anfw. 2039040. 

8. In 300 Englifh miles^ how many yards ? Anfw. 528000. 

9. In I Engltjh mile, how many barley corns length? Anfw. 
190080. 

10. In 560 acres, how many perches ? Anfw, 89600. 

11. In 225 acres, 3 roods, and 30 perches, how manjr 
perches? Anfw, 7f>\xfi. 

12. In 1 1923 pence, how many pounds? Anfw, 49/. 13/. 
fd. 

13. In 5 764684 farthings, how many pounds? Anfw. boo^h 
175. 7<sL 

14. In 234678 perches, how many acres ? Anfw. 1466 acres^ 
2 roods, 38 perches. 

15. In 525960 minutes of an hour, how many days? Anfw, 
365 days and 6 hours, (or one year ^^rv near.) 

16. In ,10080 pints, how many hogmeads ? Anjw. 20. 

17. In 34678 grains of Apothecaries weight, how many 
cwncesTr^y? Anfw. 72 ounces, i dram, 2 fcruples, and 18 
grains. 

18. In 106735 pints of wheat, how many quarters ? Anfiu. 
2q8 quarters, 3 bufhels, 2 pecks, i gallon, 1 pottle, i quart, 
I pint, 

19. In 3969301 barley-corns length, how many miles ? 
Anfw. 20 miles, 7 furlongs, 12 yards, 2 feet, 4 inches, and i 
barley-corn's length. 

20. In 1900800 barley-corns length, how many miles ? Anfw. 
10* 

21. In 24 C. weight 3 quarto's, 26/^. how many pounds 
Avoirdupoife ? Anfw. i'j()i, 

-JSfotey Hundred weights. Quarters and Pounds,^may he fpeedi^ 
ly reduced into pounds, tlius : . ^et down the Hundred weight* 
jour fever^ ti^nes in the form following, and take in the odd 
weight. 
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C. .qrs. 
34 . 3 . 26 

1 10 oddwei^t. 
^/i/fc;. 2798 pounds^ a$ above. 

12. In 12 crowns, how many ihillings and pence? Anfi». 
60 X. and 720^. 

23* In -50 half-crowns. How many pence and fiuthings} 
Jtnfiv. i^ood, and booof, 

24. In 306 crowns, how many half<rowfis and pence? 
Anjw. 612 half-crowns, and 18360 pence. 

25. How manv Ihillings and penc^ are in 17 guincflB? Anfw. 
357 (hillings, ana 4284 pence^ 

26. How many crowns and fix*-pences are in 28 A ? A^fw^ 
J12 crowns, and 1120 fix-pences. 

27* In 6000 farthings, how many pence and half<rownt f 
Anjw, 1500 pence, and 50 half-crowns. 

28. Iq 18360 pence, how many half-crowns and crowns ? 
jinfw. 612 half crowns, and 306 crowns. ' 

ii(). How many Ihillings and guineas are in 4284 pence I 
Anfw. 257 ihillings and 17 guineas. 

30. How many crowns aikl pounds are in X120 fix-pences^ 
Ajyw. 112 crowns,' and 28 pounds. 

21. In 30 chalders of ccMds, each 36 buihel^ how many 
pecks ? Anfw. 4320. 

32. If a piece of ground contains 24 acres, and an indo** 
fiire (of i^ acres 3 roods) be ^en out of it, how niany perches 
are there m the remainder \ Anfw, looo* 

33. I have a bank note of 20/. a note of hand for 6/. lOx* 
and, in ieveral coins, as follows: In copper, 12 farthings, and* 
45 half-pence ; in iilver, 25 twtnpences, 36 three-pences, 56 
ptxus, 96 fix«pences^ 67 fhtUing^, 97 half-crowns, 126 crowns ; 
m gold, 25 quarter-guineas, 65 half-gumeas, 77 guineas, and 
34 moidores ; I woidd know viiiat r am worth r An/w. 7^$L 
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0/ the RvLE ^ Three Direct?; 

125. rip HE Rule of Three 19 fo called^ becaufe by three' 
J|[ numbers known or given,' it teaches to find a fourths 
unknown ; it is alfo called the GotSen Rukj for the excelleney 
tb^r^: IsaAIyp it it is <<atteU t^e Ruk of F.voporthn^ br the 
sesSbn hereafter declared. 
\ ia6.. Xhfe jK«rf^ of Tbt€4 is -riiKer Smgle or Conqiound. 

riy- The Single "kule is, when three terms or^ nmnbera am 
fXGpi^i. .tk^4 a lourtlif pro{K»rHonal to thcpi is dexmnded. . 

1 28 . Four numbers .are (aid to be proportionals,; 'when the iirfiL 
cont^^tbe-fecond) oris contaui^ by the fecocud^ in the.fiane 
manner as the third contaiiis the fourth^ or is GDnt;^ined'by d)|( 
fixii^i ^ dieie four.nuoibtfs are fiud . to be proportionals, 8, 4, 
12) 6 ; for as 8 contains 4 twice, fo does 12'ccaitain 6 twicc^ 
' rfndithdPrefetreiSLia.faid Ao hm&cb proportion to 4,. ad id has to 
6 ; likewife thefe are propoctiomls, 4, 89 6y 12. ; Foi* as 4 ia^ 
tfie-half.DfiS^ fois 6rthe )^\i:x£-i2,i and therefore 4 is faid:ta 
havefuch proportion- to 8> ai:6 hgs to 12. 
^ X29*; Tb^.tQrin&i»- oumberslofihe Rjik ofTbne (to wit the 
three numbers given,( and the fourth fought) con&ft of twb. 
aSatsxxt ^OQiinationst «^ tffo of the ^ three given ternis 
have one name,^ and the otb^. given term with dbe trrmro*. 
quijEcd havd smother I So tfu&jq^i^eAion being demand^^ if- fiRur 
ftudents fpend 19 pounds in certain months, how much manejr 
wiU ftrye 8 ftudebts fojs (he&doe tinhe,. and at the fame rate of 
cxponce i Here ftv^ehts* and pounds arie the two dsnc^i^&iationsl 
of the terms in the queftiont m^.^ 4 -and. 8 (being two ofitfaci 
terms propdfed) fia^e Ae tienobuoaltons of ftudents, sul^dlig ,the 
<l^r term giV^n^ tcgedijerws^ the term requkcd^ h^ die.dd« 
]tonuiation;Qfjp6und8,. •':.'. 

130. ICi th^ ^Rule of Th'ee, two of the three. give^ tera^ 
&DpIy a fnpppfttipn^ and the.thifd moves a queftiDi^ :^ .So in that 
af<»:e''ixxcntkuied;queftioB.a Jfuppi)iiitioa ia Uiadc^ that^4 Sad«njt^ 
fpend 19 pounds, and a queftion is moved with the nufaaber 8^ 
to wit, how many pounds will 8 ftudents ^nd ^ 

I jir In the Rule of Three j the numbers given muft be *ft» 

ranked, that the known number or term upon vrfiich the que^ 

#i>iv%itfic3^ may poflefs the thif^ place ; ^fo of the other two, 

tfiat which bad the fame denomiaation with the third> muft be 

3 / ~ w 
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in the firft plaCe : Laftly, the other known tenn, which is of 
the fame denomination with the fourth term fought, (or anfwer 
of the queftion) muft poiTefs the fecond place : So in the queftion 
before-mentioned^ the terms 4^ 19, and 8^ are to be thus plated^ 
viz. 8 is the term upon which the queition is moved, and 
therefore to pofl'efs the third place in the rule ; 4 is of the fam^ 
denomination with 89 viz, of ftudents^ and therefore to be iit 
the Hrff place : Laftly, 19 being of the fanib .denomination with 
the term fought for, viz* of moneys is to be in the fecond place t 
And^fo they will be placed thus : 

Students. Pounds:,' StiidentSi 
If4 : 19 :: 8 . 

That is to fay) if 4 fiudents' fpend 19 pounds, whai will S 
Iludents fpend ? And here^ for the better difcerning- of the tcrni 
or number upon which the queftion is afked, youmay obfenre^* 
that foe the moiLpart it is tbe known number in the quefHon^ 
Which immediat^y follows thefi^ or fUch like words, viz. Hou§ 
many? how much? ttfha^will? how long f bowfaryiit^ 

132. The Rule o/Threi is either Dire£f or Miver/e. 

133. The Rule of Three Direft is^ when the fcnfe or tetior 
6f the queftion requires thj^t .the fourth liumber fought flioiild 
have fui^h proportion to the fep^nd, as the third number has to 
the firft I fo in the aforpmentiolied queftion, if 4 ftudents fpend 
19 pounds^ how many pounds will 8 ftudents fpend at the fame 
rate of expence ?. It is evident,: that the thing required is to find 
^number which may hafvefud^ proportion to 19, as 8 has tof 
4 ; that is^ as 8 is the doubly of 41 fo ought the fourth number 
to be the double of 19 j for If 19 pounds be requited to main- 
tain 4 ftud^ts a certain: tirpe» as much niore moA needs be re-- 
quired for tbe maintenance of 8 ftudents the fame time ; and: 
therefore :in this cafe^ ^e n^ay* fay in a dired proportion^ as 4 is 
to 8j fo is 19 to the number requked. 

I24« In the pire^ Rule of Threoj if you multiply the fe- 
Cond^term by the third, (or which is all one) the third term by. 
the fecond, and then divide the'peoduft *^^^ j gfj^ 
bytbefofti the QyoftlentwiligiTethe If 4 Via :: 8 * 
fourth term ot, foiirth proportional te- g* * 

quired. So* in the queflioR .before pro- . -" ■ » ^ -j j 

pofed,.ifyou multiply 19 by 8the pro- 4) 152 (38 i^i^xw^T. r 
duft is 152, which, if you "divide h^4> 
theQuotient will give you •38, the fourth - , ,__^^^ 
term demanded, and the Work wiU .. J^ 

ftand thus: 3^ 

Fa 
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A fecond Example may be this, if 8 yards coft 9 pounds, 
how much will 3 yards coft ? Anjw, 3/. 71. hd. 

This queftion being ftated according to Art. 131. will ftahd 
as here you fee ; then* multiplying (as before) the fecond term 9 
by the third term 3, the produd is 27, 
!which being divided by the Arft term 8, 
(he Quotient is 3 pounds, and there is a 
remainder of three pounds, which muft 
be reduced into ilxty {hillings, and after 
tbofe {hillings are divided by 8, and the 1 n t% 

re{l of the Work profecuted according to 3 • 7 • . 

Art. 114^ the entire Quotient or anfwer of the que{lion is 3/. 
yj. 6d. 

A third Example, if 51 ounces of 
filver plate'be fold for 1 3 pounds Sterlings ez. L eZm 
what is the price of i ounce of that If 51 : 13 :: i 
plate? An/iv, 51. id, and {bmewhat 
The ( 



y. I. 


J' 


If 8 : 9 :: 


3 


3 




g) 27 





more. The operation is thus: After 

the three known terms of this queftion 13 

ar6 rightly ordered, they will {rand as 20 

here you- fee in the Example; then 

multiplying the fecond time 13 by the 51) 26o(5Shilling^i 

Ihird term r, the product will be alfo 13, 255 

(for Mukiplics^tion by i makes no alte- ■ 

ration;) which 13 being divided by 51, 5 ^ 

after the manner of operation delivered 12 
in the Note upon Art. 1 19. the entire 



Quotient or anfwer of the queilion will 51) 60 (i Pence, 
at length be found to be 55. id. and 51 

bmewhat more ; but the furplufs^e ■ 

being lels than a farthing, is omitted as 9 

ufelefs. 

, . Example 4; What mu{l be paid to a labourer for his wageff 
» for 27 weeks at the rate of 41. for i week? Anfw. 5/. 8x. 

After the three given terms are Hghtly placed, they will {land 
asf you fee in the Example ; then multiplying the third term 27 
by the fecond term 4, the produft is 
108, which divide by the firft term r 5 Weeks, aiill. Weeks, 
but fince Divifionby i makes no alter-- i ; 4 : : 27 

ation^ the Quotient is alio 108, fo that 4 

rfie fourth term fought is 108 {hillings, ' — 

which being reduced to pounds, accord- Z08 

ingto>fr^ 122. gives 51/. 8 x. for die 
anfwer of the que{lipn* . 
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135. In the RmU of Threes if after the queftion is dated ac» 
cording to Art, 131. any of the three given terms be a com- 
pound term confiiling of diverfe denominations ; as pounds^ 
killings, and pence ; or weeks, days, hours, ^c. fuch coihr 
pound term muft firfl be reduced into the loweft of thofe de- 
nominations (by Art. 121.) to the end that the three given 
terms may be three fmgle numbers \ alfo of thefe three hngle 
numbers, the firft and third muft always be of one and the 
fame denomination : For if it happen that they exprefs things of 
different names, that of the two which has the greater name (or 
denomination) is to be reduced into the fame name with the 
lefler (by Art. 119.) Thefe preparations being obferved, the 
reft of the Work is to be profecuted according to Art. 134, 
Eiamp^ What will 48 ounces 17 penny-weight and 20 grains 
of (liver-plate amount to at the rate of 5/. 6^» the ounce? 
Anfw, 13/. 8i* \oi* %f very near. 

This queftion being ftated accordmg to Art. 131. will ftand 
as you fee in the Example^ to wit, if i ounce coft 51. 6rf. 
what will 4802. lyp.wt. 20gr, coft? Here, becaufe the third 
term is compounded of diverfe denominations, it muft be re- 
duced into the loweft of thofe denominations) to wit, grains ; 
fo, by Art. 121. there 
ivill be found 23468 c%. 

grains for the third term : 1 : 
fikewife, becaufe the 20 
fecond term 5 s. 6d. is 



s. d. 


0%. f.w. 


gr. 


5 -6 


:: 48 . 17 . 


20 


12 . 


20 





a compound term, whofe 20 66 « 977 

loweft name is pence, it 2^4 • 24 

muft be reduced into 



pence (by the aforefaid 480 39^S 

Kule:) So there will be 1954 

found 66 pence for the ■ 

fecond term : Again be- 23468 Grains. 

caufe the firft term has 

the name ounce, aiid the third term the name grain, the 
firft term i ounce muft be converted into 480 grains (whict^ 
are equal to i ounCe] then will the three terms or iingle nuok* 
bers ftand as here you fee, viz. If 480 
grains coft 66 pence, how many pence gr. pence, gr. 
will 23468 grains coft? Now proceed-^ 480 : 66 :: 23468 
ing according to Art, 134. there will 
arife in the C^otient 3226 pence, befides a remainder of ^0$ 
pence, which being reduced to 1632 farthings, and thofe divided 
by the firft term 480, the Quotient will be 3 ^things : So 
that the entire Quotient is 3226 pencc^ 3 farthings, and fome- 

F 3 what 
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Hfrhaf: more ; (but the parts of a farthing being of no moment, 
Itiay be neglected. Laftly, the faid 3226 pence being reiduceci 
Recording to Art, 122. give 13/. 8 J. tod. 3/. fo that 13/. 8 J. 
10 d. 2fi and fomcwh^t niore, wpl be the anfwer of the 
queftion. 

- 136. For the proof of the Djre^ Rule of Three^ ^nultiply 
<he fourth term by the ftrft ; which done, if that produft be 
6qual to the produf^ of the fecond term multiplied by the third^ 
the Work is' right, otherwife it is erroneous: So in the firft 
txample, 38 the ifourth term bein^ niultiplied by the firft terni 
4, the produft is 152^ which is alfo the produ^ of 19 multi- 
plied by 8. But if it happen that after the fourth term, or 
imfwer of the queftion, is fou|i(i in the fame denomination wuli 
die fecond terni, there is yet a remainder, fuch remainder muift 
be added to the produfl: of the JJrft terni, rpujtiplied by fuch 
fourth term,' and then the fum muft be equal to the produft 
cf the fecond and third terms, (the fpcond term confifting of 
the -fame denomination with the fourth :) So in the laft Example 
the fourth term is 3226^ and there happens to be a remainder 
of 408, which being added to the produdl of the Multiplica- 
tion of the faid 3226 by the firft- term 2}8o> gives 1548888, 
which is the fame with the produft of the third torm 2346$ 
multiplied by the fecond term 66, as will appear when Tvprfd, 
• 137. Quefflons to exercife the Rule of Three Dire^. 

1. If 17 yards of cloth coft 19/. is, 6d. what v^ill 35 yard^ 
coft at that rate? jinfvO, 29 ^' js, 6d. 

2. lf35yardscoft 39/. ^>. 6</. how many yar^s.may be bought 
at that rate for ig/. zs. 6d,? Jnjiv. 17 yards. 

3. If 35 yards coft 39/. ys. 6d. \yhat are 17 yar4s worth ^ . 
Aat rate r -^«/w. 19/. 25. 6/// 

4. If 17 yards be fold for 19/. zs.- 6d, how n^ny yards will 
39/. 7 J. 6d. buy at that rate? Jnf^u. 35 yards. 

5. What muft I pay for the carriage of 17 hundred weight, 
3 quarters, and 11 pounds. Jvoirdupoife^ at the rate of 7 ftiBf 
lings the hundred weight ? Jnfw. 6/. 4.S. iid. if 

O, If 6 A 4^. 11 d. if be paid for the carriage of 17 hundred 
weighty 3 quarters and i| pounds, what was paid for the car- 
riage ot I pound weigfit ? 4nfw, 3 farthings, 

7. What muft 1 pay for 39 ouncej, 7 penny-weight, and i^ 
grains . of white platq, at the rate of . 5 j. ^ and 5 d. the ' ounce ^ 
Anfw. 10 L I3J.- 4//. -^nd 3 quarters of a farthing. 

^8. What, muft i/. (or 26 j.) paj^ towards a tax, when 326/. 
6^. -'Si, is affcffed at 41/, I6^ id.\f? Anfw\ 2s. '6d. 



. 9* What will: the inter^ft of 876/. 171: 6^..ani6um to 
:fbr I year, at the rate of 6/. for loo/r for the fame dmc^ 

j^/w^ KzL I2S, ^d, • , 

10.- If J yards in length of EngUjh yiedifwvt be equal to 4: 
^eUs FkmjL^ how vxxafPlMjh em are contaiiflp^ io 120 3rards 
jB«^//>» ? Anfw. 160 FUmJh cHi r 

11. If 4 Flermjb etis in length be equal to % Englijb yards* 
how many Snglijh yards in 300 Flimtfik ells ? ^^^. ja» 25 ifwj'n 
j/(/5i yards. 

12. If 3 elk in length pf EregUJh raeafure be equal to 5 ./V^h: 
^ifi) fSi&; \io^ ntany FUmifi ells in lao Englijh ells ? >/ii^« 
200 Flemijh elk. ' \ 

. 13. If 5 FliTttiJh ells in lengtfcl be equal to yEngU/i eOs^ how 
^many Englijh ells in 145 Flemi/h ellsf JSltf/ia, 87 E^gltfiL 
.elk. 

14. ^3 ounces of fUk-weight be equal ta4 ounces d Fenian 
iweig^t, tiow n:i%ny ounces V^nki are equal to 60 ounces of 
^k-weight ? Anfw, 80 4jances Venice. - : 

15. A mesrchant delivered 2X liOni$n-iloh Sterling *ta ro- 
istwt JlOf t FUmfl) 2X Amfterdam^ what was i/. SierRng va-\ 
Jued atin jP/nrar^nK»ieyl >f/^u. i/. i4;r. 6^/. ... 

1 6. If a bill of exchange be accepted at Lmdm^ for payment 
-of 400/. Sterling for the value ^etiv^'d at Amfteriam^ at il. 
13/. 6d. FUmi^fot I J. Sterlings how much . i^wzjft money 
TtdsdAytx^i^tAmfierfiam? An^«^7o/. 8x. ^dVFUmi/h.,. 

17. When the exchange from Antwerp tcy Landon Js .at ri^ 
^•f. 7^. FUmiJh for i/. Statling^ how much' Sterling miifk I jay 
at London to receive 236/. FUmrjh at Antwerp? Anfw. 192/.. 
Stef'ling^ ■ 

1 8. A mer^ianC delivered at London yjoL SterUng by exphangC;. 
for jRd^ff, at 74^, SterUng fot 505. Tourmis^ how nnjch 
7i«rw// ought he to^-eC^ve arii«>^«/ Aiifw. 60000 ii. Tisr-.' 

19. In J70 dpcats, at 45. :trf. the dutat, hoynia^y French* 
jcrowns at 6x. 2d? Anfw. 250 croWns,. For if 74^ give c 
px)wn, 18500^* (oi* 370 ducats) will give 2^0 crQi»a$. 

20. In 516 dollars, at 41. 5^, the dollar^ how many guineaa; 
at I i If. j6rf. the piece ? Anfw. ' 106 gaineas.. For if 258^% 
^e I guinea, 27348^. (or 516 d^ars,) will give 106. 
guineas. ' ; " * 

21. At a noble ^r week, how n^any months board nuy I 
have for 50/ -f An/iv. 37 months, 2 weeks. 

22. Bought a firkin of biitter containing 56/A* for i8j- Sd^ 
what is th^ J^^ pound ? Jnjio.^d. , 

^ f 4 a3. If 
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23. If a yard of Capibrick 00ft 12 j, whal coft 4 pieces each 
20 yards? Anfw, 48/. , 

24. If a gallon of beer coft 4^. what cofts^ a barrel I Anfw^ 

,12/. 

25* How much muft I pay for the carriage of jo| C. wt. 
at the rateof irf. per lb? Anfw. 4/. 18/. 

26. The doathing of a regiment of 746 , men comes to 3000 /* 
how much is that for each man ? Anfw, 4/. 1 5. od. ^f, 

27. If a buihel of coak coft lod. how many chalders for 
100/. f Anjiv* 66 chalders, and 24 bulhels. 

28* If a man's yearly income be 300/. what is it per day? 
Jh/w. i6j. 5^. I /^/. 

QQ. What coft 493i92 cafe-knives at 4X« 4^. ^^r dozen? 
Anjw. 891/. i6x. 

30. At ^\d. perlb. what comes 30 C weight 3 quarters 
25 />. of checfe to ? Anfw. 50/. lis. gid, 

31. What is checfe //rC weight at 3!^. per lb. ? Anfw, 
l/. I2X. Sd. 

32* A man bought a piece of cloth for i6/« lox. at 15;, 
per yard, how many yards did it contain i Anfw. 22 yards. 

33. A draper bought 4 bales of cloth, each bale containing. 
6 pieces, and each piece 27 yards, at i|5/. 4/. ^^r piece, what 
was the price of the whole, and what the rate per- yard } The 
whole coft 388/. lbs. and one yard coft I2x. 

34* If I C weight of cheefe coft 37 x« 4^, what is that 
pir&.f Anfw. 4^* 

35* If a yard of cloth is worth 141. what is the worth of 5 
pieces, each 19 yards I Anfw. 66/. lox. 

36. Bought 12 pieces of cloth, each 12 yards, at 10 x. 6^« 
perydrdy what come they to? Anjiu. 75/. 12s. 

37* A debtor owing teveral penons in all 1490/. 51! lod^ 
compounds with, and pays them as far as his eife^ will go, 
which amount to no more than 931/. 8x. 7 id. how much, do 
the creditors by this compofition receive per pound ? Anfw. 
I2X. 6^. 

38. If 2 9z* of fdk coft 2x. 6d. what cofts jlb.? Anfw« 

39. If I oz. of ftlver coft 5x* 6df what is the price of ^ 
tankard that weighs ilb. 10 oz. 10 penny-weightSj ^grains? 
Anfw. 6/. 3X. gd. z-i^f 

40. If an ingot of filver weighs 3602. 10 p,w. what is it 
worthat 5 x.jf bounce? Anjiv. 9/. 2x. 6d. 

.41. What will an eftate of 4000/. per annum allow a gentle^ 
man to fpend /^ day ? Anfw, loL igs. 2fT</. . ^ 

4^. If 
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42. If a gentleman has. an eftate of 245/. los. a year, how 
much may he fpend one day with another, Co lay. up 60 guineas 
at the year's end ? Jnjiv. los. > 

43- ^ goldfinith fold a tanlcard for loL I2x. at the rate of 
5;* 4^. per oz^ what was the weight of it? Jnfm^' 39 es.^ 
J5 pwts. .:..,.: 

44. If i/i. of tobacco coft i$J. what coft 3 hogflieadv 
weighing (together) 15C. \n. i garter, xgft./ ^»/w. jojtr 

45* If 2 pint of wine coft lo^. what cofts 3 faogQieadsf 

46. if 17 C 3 quarters, 17 /S. of tobacco coft 133^ 13^^ 
4//, what cofts icz.? Anfw. id. ' * ".i .' : i 

47* If iC wt of lead coft 15 j» II^^* what cofts. 5 fethen^ 
An/w, 77/. lis. lOid. ' i 

48.«If 19 dozen pair of (bops coft 25/. 131. what cofts oner 
pair ? ^;j/«;. 2^. 3^ 

49. If the expences in houfe*keeping fix weeks amount tq 
9/. 3J. 6d* bow long will iqo/. laft at that rate? Jnfaf. 
65 454 weeks. . . 

50. If a do^en^ ells of Holland are valued at 3/. 6/. how 
much -will 8 pieces, (each piece containing 54 ells) amount ,l(r 
at the fame rate ? Anfw. 118/. lbs. 



CHAP. IX. 

Of the Inverse Rule c/" Three. 

< 

X38. fT^HE Rule of Three Inverfe^ is, when the fourth term 
\^ required ought to proceed from the fecond term, ac« 
cordine to the fame rule or proportion that the firft proceedsf 
from the third : So this queftion being propounded^ if 8 horfes, 
will be maintained 12 days with a certain quantity of provender, : 
bow many days will the fame quantity n^ntain 16 horfes?) 
Here, as 8 is half 16, fo ought the fourth term required to be 
half 12; for if certain bufhels of provender ferve 8 horfes. 12 . 
days, 16 horfes will eat as much provender in half that time: 
And therefore you cannot fay here in a dire£t proportion (as 
before in the Rule 6f Three DireSi) as 

8 to 16, fo is 12 to another number Horfes^ Days. Harfesd^ 
which ought to be in that cafe as great $ . la • 16 ' 
again as 12 s but contrarjwife by an . . . \ 

inifertei 



fiiii^|ii^^^drfi9«, begbinii^ iHth the liA^ t^mfirfl) ds i6 
isttoiiid IS ra to anotbsr nuitttery inliidvcmght to beilidiisr 
cafe half 12. And by the due obftrv^tion of tiiis definition tcM 
^ther mdi ti»t of .th^ iSidif ofTbm Dir^M {bAA doWn in j^^ 
x^); wfa^anjr. Edition bebxigiiig to the fmgle-iis^ tfTjbrei. 
is propofcd, you may rcadijy difcern by which of thbfe Rulei 
k ou^ ft> be Mblved? fo^ if 'ihi thr^ terms ^vexi Idiok fo^ a 
idorth is a direSl propo^on fsthe^ ftand r^iiked in the iRule/ 
you muft refolve the queftion by the direS Rule ; contrarywife 
Ibten Hbg {trepQitian b inveiied oi yarned babkwards^ it ought 
to be refolvicd by the Inverfi Ride of Three^ n^hich heiS^ 
fiiUofliwu -- ^ 

139. In the Ireuerfe Rtd^ ^ Thrtt^ ^er th^ three giveii- 
rnd.aler^^ady: placed 4iid redciptd (if ther6 be nedd) accord- 
ing to ArU 135. multiply the firft term by thie fecotid, (or 
■whichls the.iiime)' the fe^ondterm by the 0rft^ and then dir- 
vide the produd by the third term, fo the Qud^he. will givef 
vcnr tbe iouedrtei^m required, or anfwtr of the queftion ; thu$ 
VBL the queftion ptemifed -in the laft Article^ if you muhiply 1% 
by S» the produdl is 96, which if you divide by li}^ the Quo^' 
iBHxA gy^ you'6r; the foiutdi^f^rm required, a^ hf die fuUequJcol' 
•peiation is aanj£^*. 

Horfes. Days. Horfes, 

8 : 12 :: 16 

Z 



■*— n 



«4. 



16) 46 (6 
96 



140; For the* more ready difcovermg, whether' a (jueftiom 
propounded bekiftgs to the Rule of Three Dire^^ or to the^ 
Rule /jrt/^jfiv obfer^ the Hb^ng direftionsi^/z^^ Firft^ bythe' 
fenle and teilM: of die queftion confider^ whether more be re-j 
qlured<ir lefs; thH'is, whethet- the number fotight for, muft' 
BcgreaUflTJor kfi than the fecond tcrhi: Secondly,* effeeming^ 
the ftft and third terms as extremes in refpefl or the fecond, 
thiS'ivill bfe a gfeneiral Rule 5 naihely, when rtiore is required, 
the,l^f €V^^*^^heDivifor; but when leis'is required, the'^ 
greater extreme is the Divifor. Laftly, the Divifor l>ein^ found; 
out; vit'wiB* be appjtfcfit whether the Rule be^ DireO:; dt Inf 
Terfii} for when«the^Divifor is the firft term, it is^ Kuk Di4 
re^ I but when the Divifite is v the third terrb,-^ - the Rul^'is Itu- ' 
^ * » ^ verfe. 



Ch^.IKr ^e Jnwrfe Rule of ll)rtt. j^ 

iperfe. Another Example of the Rule Mp i?. ,M^ 

Iwverje may be this : If I2 Mowers do If 12 ';. 4 : ; 23. 
piow certain acres in 4 days, in jvhat 4 « 

.time will 23 Mowers - perform the fame n^ 

^ work ? Anjw. 2 days, 2 hours and 313) 48 (a Az^f^ . 
fomewhat more. Here, the throe known '46 

terms being rightly placed, will ftand^ as ■ 

you fee in the' Example ; and fince it is 2 . 

evident thajt 23 pnien will require lefs. 24 

time than 12 men to finiflb the lapie ■ " . %.. » 

work, therefore J[by the Rule afore-goipg) 23) 48 (2-fi&«P!? 
jthe greater of the twq extreme numbers 46 . 

23 and 12 muft be the Divifor ; and be- ■ ■ 

paufe the Diyifor 23 ftands in the thfrd % 

place, this queftion is to be worked by 
the RuU liruerfe\ wherefore multiplying the firft tqrm 12 by* 
the fecond term 4a'the produ<St is 48, which being divided, by; 
the third term 23,, the Quotient gives. 2 days^^ and there is a re-, 
mainder of 2 days, which being reduc<?d to hours, and thbib. 
divided by 23,, the Quotient will be 2 hours ; and there is yet a. 
remainder of 2 hours to be fubdivided into 5^3 parts.if you pleafc;* 
fo that the fourth term fought, or anfwer of the queftion, is, 2 
days, 2 hours, and fomewhat more. 

Again, take thi$ for a third -Example : If I lend my friend , 
356 pounds for i year and 35. days, (the year being fuppofed 
to confift of 365 days) how long tirhe ought he to lend me 
500 pounds to requite my courtefy? Anfw^' 384 days,, aod 
iomewhat more, there being a remainder, to. wit, 4oa,.a&ec 
^e Diviiioii is finiihedy^ as. by the fubfequent Qp^fution .ift. 



Ufanifeftj. 



7. y, i* /. 

If 3^ : I .35 :: soo ' 

3^5' 

ad4 35 



• ^ 1 ' 

5|D0)'i424lqp(5t&4-^aySf.' 

141. The prootof.thc Imkrfe Rule eftljree is this, muWply 
the third term by the fourth, then- if ^his produfl be equal to 
theprqdfia of the fjrft term m^|ti|i^i€4 by the fe<;ondii tbe 
W^rk is true, olh^rwifc eripnfou^i . fo in>tb&£w^f^of't 
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jM^ 1 30. .the produ£t of 16 and 6 b equal to the produd^ 
cf 8 ana 12. But if it happen that, after the fourth term, or 
anfwer of the queftion, is found in the fame denomination with 
file fecond term, there is yet a remainder, fuch remainder muf( 
bd added to the produ£): of the third term, multiplied by thq 
i^rth, and then the fum muft be equal to the produ£i of the 
firft and fecond terms (fuch fecond term being of the fame par-^ 
ticular denomination with the fourth:) So in the laft Example^ 
the fourth term is 284 days, and there remains 400 after the; 
diviRin is finifh'd, this 460 being added to the produdt of the 
Multiplication of die third term 500 by the fourth term 284,, 
l^ves 142400, which b equal to the product of the firft term. 
356^ multiplied by the fecond term 400 days. 

142. In the Rule ofThree^ as well DinSf as Inverfei^ when 
die Divifor with either of the other two given numbers may be 
federally divided by fome common meafure, without leaving any 
remainder, the quotients may be taken for new terms, and pro* 
ceeding in like manner as often as poffible, the operation wiirbe 
much contrafted : So if it be demanded, what 52 yards of 
doth will coft at the rate of 21/. for 14 yards; the anfwer 
will be found 78 pounds in manner following. 

y. /. > 

If 14 . 21 . 52 

2 . 3 . 52 

I . 3 • 26 . (78 

In the firft rank you may obferve that the Divifor 14 and the 
fecond term 21, bemg feverally divided by their common mea- 
fmc 7, the three new terms (in the fecond rank) will be 2, 3, 
52. Again, in the fecond rank, the Divifor, 2 and the third 
term 52 being feverally divided by their common meafure 2, the 
three new terms, .(i" «^^ ^^^^ rank) will be .1, 3, 26. Laftly, 
workiflg with thefe according to the Rate of Three Direct ; 
the anfwer to the queftion, (or fourth term) will appear to 
be 78. 

Another Example. If 21 men can finiih a work in 16 days» 
what time muft be allowed to 12 men for the finiilung of fuch 
a work ? Jnfw. 28 days. 



Men. 


Days. 


Men. 




21 


r 16 . 


J2 


■ 


7 


. 16 . 


4 




7 


• 4 • 


I 


(28 Days. 



In the firft rank you may obferve, that the Divifor 12 (for 
the Rule is Inverfe y) and uic firft term 21 being fcvcnJly di- 
vided 
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vided by their common meafure 3, the three new terms in -die 
fecbnd rank will be 7, 16, 4. Again, in the fecond rank, the 
tKviibr 4, and the fe(:ond term 16 being feverally divided by 
their conunon meafure 4, the three new terms in the third rank 
will be 7, 4, I. Laftly, working' with thefe as the RuU if 
Tbr^e Inverfe requires, the anfwer to the ({ueftioa .(or toMk 
term) will be found 28. 

143, Queftions to execcife the Rule 4ff Three Inverji^ 

!• There was a certain Building raifed in 8 months, by I24 
Workmen ; foot the fame being demolifhed, it is required to be 
rebuilt in 2 months : How many men muft be employed about 
it ? Jnjiv, 480 men. 

2. If 28 s. will pay for the carriage of an hundred weig^ 
150 miles, how fer.may 6C, wt. be carried for tlie fame mo^ 
ney? j^;fi/u;. 2]^ miles. 

3. If for 5/. 51. I have i^C. Wt. carried 136 miles^ how 
many miles may I have 24 C wt. carried for die (ame money f 
Anjw. 7g|. miles. 

4. Ii a footman performs a journey in 3 days, when thedajrs 
are 16 hours long, how many day& will he require of \% hours 
long to go the fame journey in ? Anfw* 4 days. 

5. How many yards of plufli is fufficieht to make a cloak of 
equal magnitude with one which hath in it 4 yards of 7 quarters 
Wide, when the pluih is but 3 quarters Wide? Anfw. 9j yards 
ef plufli. 

6. How many yards of canvas, that is ell-wide, will be fuf^ 
fictent to! line 20 yards of Say, that is three quarters. wide? 
Anfw. 12 yards. 

7. If a man performs a journey in 6 days, when the day is S 
hours long; in what time will he do it, when the day \&\% 
kours long ? Anfw. 4 days. 

8. If I lent my friend 100/. for 6 months (aUowing the 
month ta be 30 days} how long ought he to lend me ipOD^; td 
requite my kindneft ? Anjw^ 18 days. 

9. If 6 mowers can mow a fidd in 12 days, in what time 
will 24 ntowers do it ? Anfv). 3 davs. 

ID. Suppofe Soofokliers were placed in a garrifon, and their 
proviiions were computo^ fufficient for 2 months, how many 
ibidiers muft depart^ that the proviiions may ferve them 5 
months? Anfw. 480 men. 

II. Admit that I lent to a friend on his occaiion 100/. for 6 

months, and he promi&d me the like kindnels when I defined it ^ 

4 but 



nt tdierr I cime to tegutft if, h6 could lehd me onTfy 75/. the 

/ fluefMon is, how long I iftay keep' his mbtaey, to riecompenCi 

Hjy cotiitefy to him ? Anfw. 8 months. 

♦ - ^ ■ • 

r 

CHAP. X. 

• ^he I)ouhle Golden Rule Dire^y performed by Ttw$ 

X4#^ ?!13HE Gontgdivij Qoltten RMe is^ m*«i more than* 3 
Yi terms are propofed ^ therefore,^ Uiidejr the cctepound 
G#A/^^ Ruie is con^ehe(i4^. the ^ouile Gohkn Ruti^ and 
tfv«^fa8^kp.of plqrBl.ftKfiHM^iiHU 

145. The Double Golden Rule is, when five terms beti^ 
^eni< a fixth propoiiional to them is demanded : As in thi9 
f^clUoni if 4:ftii4entis ft)^ 19 pounds in 3 ^nondisj hoiff^^itdv 
will ferve 8 ftudientsQ, i|3Kmdis<? Or dMs^ if'*9,'bi^els of' pro^ 
Tender 'iei^ve' 8 faoifofi I2&'dar]rs»f ho^W nlainjt days, witt 24 buuiek 
kfti6liorfep?' ..; : 

i^i tlb^ five tenn* 9¥en in diis Ride coiifift of tw^o paHs^ 
viz. a (uppofition expreiTed in the three firft terms ; and a dd^ 
intflid':n»de in'th^' ti^a feft: So in- the firft Example,. this 
^ur«^(yF'4ftiidentsfpdfi^ jli^jpouncis i|i gmenttis) is /the fuppo> 
fition, and this (how much will ferve 8 ftudents^^imonths,) is 
^QiOeftiSHlid? liikewife^ rim'the other Exiim^^ ^is^ claufe- (if 
9 :3bii|heb of provender: iferlfe -8^ hdrfes laydays) is the fapfkdfitton^ 
and this (how long, or how many day? wiU.24.buihek'laft:L6( 
iMMes^) .19 th^ prt>]^fed den^d? 

^ i^i Q^ffifof' ranking} ^e-tenns giveki'm thenr due order^ 
firft obferve amongft the tem»f offuppdiiti^ni. Whidi. of them; 
llMithtri^Eifiikimhisaitioh Ifi^ the termr -sequiriBd : Ttubnre^^ 
ferving that term for the feoond place^ write Ihe odier two termr 
Qf^A|>|^ticm ^one ^boKC ^sodier - ia- the > firft^p^e ; and laiUy^ 
Chcr^ t^irm^Qi deimadk likewyo none ^ abdve another - in* the thirds 
\i3s»vS\ tbe^Rufe^. inafoclivibit that the yppecAaoft inaytHmr 
the fame denomination with the uppermoft'-df ^ tbofein the firfb 
l^acd ' Bseaa^teif.lB 4:'ftadehtsf^]id igrpdUnds' in* 3>. months^ 
boiy > much' v^, fenre 8: ftidiint^ 1 9 , ntoMbsrl Herei the tbi&K 
tKTins of fuppofition are 4, 19 and 3, and of theibx terms 19* 
bstt the iainp denomination with the term required, viz. of 

pounds^ 



poiXnds; (otyon are to enqu^ hovir modi mQUe^ b'i^iiifit# 

fer the maintenance of 8 ftudentB c^ nnonths : WHeto6mio^ 

fervipg 19 for t&e iecond plaos, write 4 and 3 cae^ 

above another^ thus ; then on the right-haad of . 4.' « 19 

4, write^ io in Kh'e fecond place ;\thb done^ . ^ 

the work wm ftand as in the Ikfargin : Lift ol*' • 

all, the terms of deWnd (»eing 9 and 9, an4:8 hmn^ tha 

dlenoininatk^n <tf ftudents, place it in the fame &ie withr 4 

:Kid 19, and 'write 9 under it; all ttaift perfori^ed^ 'the* tenw 

m thk queftbn fank t^iemfelm a$ &ilowS) mt. Thtu^ 
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Or thus, 


% 



148. Qg^ipos^ belonging tO| the Douilf.^ Qol^ Ruli may 
Be refolved 1)y h^o fingle Rules of Three. ' ' "^ 

149. When Queftions of this nature are. refcSved. hjr^two 
fii^le Ruk;^S| th^Propjpjrtions are! as follow: , . 

!• As the iipp^onoft* term of [the firft place, i&tb ththiiddle 
term ; fo is th<? uppermoft t^rm of the laft plaqprto a fourth, 
number, _ ''] _ : . . . 

a. As^ the lower term of thq firft place, is j^^ that fourth 
number ; fo ^ihe lower t^m of the laft pl^gs to the term 
required* 
So in tKislExaQ^ple before i;edted, ufing 
tacitly the lower |^&rm of the firft place as 4 » * id •' 8 
a common number in the fiji:ft nroportion i - X o 

Say thus, - « 

' 1. If 4 ftudents fpend 19 );)oluids (in 3 months) v^at will 
fixvfl^&;(h|^te therfame timQi.?. 



Or thu^ I^ 4. ftudcn^Tg5|id, ?9-P9JWfe ^«M wiH, 8 



Vf^zh'BMle of' .Thr^ wijl be.difcovercd to^be^dirf^/(l:^ 
At. 140*.)' theVewe the fourth eroportioipil^ pr9S6^^ frbci^ 

/die 
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ibt^iaii'ihtcc given Aiimbers 4; 19, and 8 is 385 (by Jrt. 134.) 
A^ikif tQ find the term required, ufing tacitly the uppermoft 
term of the third place as a common number in this kft pro*' 
portion ; '&y '^ foUows : 
%, If ia 3 months 38 pounds are fpent (by 8 ftudents) how 
much will ferve them for ^ mondis? 
: Or thus^'if 3 give 38^ what will 9 yield ? 
• Wtuch JiMle of TThree will likewife be difcovered to be dire£l 

£y. jfrt*' 14,0.) therefore the fourth proportions^ proceeding 
>m the iaid ^ numbers, 3, 389 and 9, you will likewife find 
(by jtrt» 134O to be 1 14 ; for 38 being multiplied by 9 the 
pi:odu& is ^2> which*divided by 3, yields in the quotient 114: 
&> that if 4 ftudents fpend 19 pounds in 3 months, 114 pounds 
irill ferve 8 ftudents 9 months, ^ ^ 

150* In like manner, if two ^ngle^Rules of Three be formed' 
(according to the precoiing Art, 149.) out of the five numbers 
SJiven in the laft-mentioned queftion, the fame being rank^ 
Sccbrding to the latter manner of ordering the faid numbers ia 
Jfrt. i47* each of the faid two Rules of Three will be a Rule 
Diie&y and the fame anfwer of the queftion, to wit, 114 
pounds will be difcovered^ as may be feen by the fubfequent 
cperation* 
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151. The Double Golden RuU is either DireSf or Inverje. 

- 152. Thh Double Golden Rule Direct i isj when both the 

lingle Rules dp each of them look for a fourth term in a direft 

proportion ; as in the Example, Art. 149, where each of the 

two fingle Rules of Three is Dired. 

For 
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For another Example take this. If the carriage of 8 C weight^ 
128 miles coft 48 (hillings, for how much may I have 4C 
weight carried 32 miles after the fame rate ? The terms of this 
tjueftion, according to ArU i^-j. rank themfelves iir this ofticr. >\ 

X29 . 48 .: 32 , ! 

8 . • • • 4 I 

Now takipg tacitly tjie loW(ir term of the firft place as a com-^: 
«noh number, form the firfl: Rule" of Three, according to Art^\ 
149. faying, 

1. If the ca/riaee of a certain weight (to wit, 8 G.) 128 miles,' 
cofts 48 (hillings, what will the carriage of the faiite weight 
32 miles coft ? 

Here il is eafy to difcern, that the fewer mifei iny weight is 
Carried, the lefs money will pay for the^ carriage of that wd^t ) 
therefore the fourth nunirBer fought by tfie faid Rule of Three 
muft be leis than the fecond number 48 r And in regard that 
by Art, 140. wheil iefs is reqoifed, tbe greater e3tt|%i||0 (whether 
it he the nrft or third number) muft he the jDivjfpr:^. therefore 
tfae£rftnttitfb^rdt!z8iis theDiVi&t, ^ coiifeqf«s9tIy |be Rule * 
of Three above proj^ofed is a Rub XHte^i \: tjiea. ending oMt 
tfie foui^ itamber, by Art. 134* to he 12 (UUiogs, proceed tc^. 
ishe fecond pffoponio^ apd fay; ; ^ . . 

2. If thecaoiage of 8 C (^i^miles) coft 1 2 IbiUiflg^ h9yff oducji 

muft I giv« to have 4 U ^ried the famQ diftaince f 
And hers nkefwiie fipding a f6ui:ch Aumb^ toib^loq|£€K} lor in, 
a ixteA, prciportion) difcover that fowxh by Art' f 34^ tp be 6 s.\ * 
which is the term demanded^ and the anfwer tQ.th^ queftioii 
ptopouhded-: So if d^ carriage of 8 C. 128 mika- coft 48^^* .the 
carnage crif 4^. 31 miles will coft 6i* acoordifig to the fama 
Aite. 
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^Tbe Double Gof^fx Rule/ Infoerjfy performed iy 

fw Jirigle Rules. 

^ -iingfcRule^s look^jfpr a fpurth ^eriri in'aniJnverced 
ptoportigii : As in the laft Bxampje prppofed ih,^r/., x.^"^. . ^ot 

Thus,- ^ : .^.,:, .. , ;. '. . ^. >. -r^ v i *^ ' ^ 
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8 • 12 ^ i6 

9 364 

Ad4 then work by two iingle Rules of Three, formed according 
to Jrt, 149. you'll find by Art, 140. that the firfl of tfie faid 
tvro Rules of Three will be Inverfe, and the latter Dire£t. For 
faying firft^, if 8 horfes be maintained X2 days (by o buihels of 
provender,) how many days will 16 hories be kept oy fo much 
urovender r Here the anfwer 6 days will be found out by the 
Kule of Three Inverfe : Secondly ^ fayine, if 9 bufhels of pro* 
vender be eaten up (by 16 horfes) in 6 days, in how many days 
will 24 buihels be fpent ? Her^ the an^er 16 days will be found 
out by the Rule of Three Du:e£t. 

But if you order the given terms^ of the fame queftioa 
thus. 



I 



22 • 24. 

.16 



And then work by two (inrie Rules of Three, formed accord* 
ihjg to Art. 149. you'll find by Art. 140. that the firfl of the 
fam two Rules of'^Three will be Diie£l, and the latter lnverfe« 
For faying, firfl, if 9 buihels of provender laft 12 days (to 
jtiaint^n 8 horfes) how many days will 24 bufhcis fove the 
fame number of horfes \ The anfwer 32 days will be found o|it 
by the Rule of Three Dire^ Secondly, faying, if 8 hoifes 
m^ maintained tl days, (by 24 bufhels of provender,) how 
long will 16 hems be kept by the fam^ quantity of provender ? 
Here the anfwer 16 days will be found out by tl^ Rule of 
Three Inverfe* 

Therefore, whenfoever a queftion belong^ to the DouUe 

,Rule of Three is feparated Into two fmgle Kuks of Three, 

(according to the preceding Rules) if one happens to be a 

Rule Inverfe, that jDouble Rule is called the Double Rule 

Atverfe* — . . 



CHAP; XII. 
^e Rule c/* Fellowship. 

» 

X54.. rr^ H E Rules of plural proportion are thofe, bv which 
I We refolve queflions that are difcoverable oymore 
G61den|lules than one, and yet cannot be performed by the 
Double Golden Rule mentioned before in die two lafl chap-* 
l^rs. Of thefe Rules there are divers kinds and varieties ac- 
3 ' cording 
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cording to die nature of the queftion propofed ; for here the 
terms ^ven are fometimes four, fomettmes five, (bmetimes 
more, and the terms reouired fometimes more than one, ^c, 

1 55. Two particular Rules of plural proportion are thefe, the! 
Hule of Fellowihip, and the Rule of Alligation. 

156. The Rule of Fellowihip is that, by which m accounts 
among divers men (their feveral ftocks together with the whole 
gain or lofs being given) the gain or lofs of each particular 
man may be difcovered : As in this Example, J and B were 
iharers in a parcel of merchandize, in the purchafe of which A 
laid^put 7 /. and B iiL and they having fold this commodity^ 
find that their clear gains amount to 54 /• Now here the que- 
ftion to be refolved by this Rule, is, what part of that 54 j. be- 
longs to Ay and what to B^ according to the rate of the feveral 
ftuns and ftocks which they adventured ? Again, A^ 8, and C, 
freight a fliip from the Canaries for England with 108, tuns of 
wine, of which A had 48, B 36, and C 24, the mariners meet- 
ing with a ftorm at fea, were conftrsuned for the fafet^ of their 
lives, to c^ 45 tuns thereof over-board : Here the queuion to be 
refolved, is, how many of the 45 tuns every particular merchant 
has loft, according to the rate of his adventure. 

157. The Rule of Fellowfhip is either iingle, or double. 

158. The fm^e Rule is, when the ftocks propofed continue 
^ in the adventure (or comnion bank) equal times, to wit, one 

ftock as long time as another. 

159. In me (ingle Rule of Fellowfliip, take the total of all 
the ftocks for the firft term, the whole gain or lofs, for the fc- 
cond, and the particular ftocks for the third term ; that done, 
repeating the Rule of Three fo often, as there are particular 
ftocks in the queftion, the fourth terms produced upon thofe 
fe\'eral operations, are the refpeSive gains or lofies of thofe par- 
ticular ftocks propounded : So in the firft Example above-men- 
tioned nL and 11/. are the ftocks propofed, whofe total is 
18/. wnich take for the iirft term: Again, 54/. the common 
gain, is the fecond term, and 7/. the nrft particular ftock, is 
the diird term of the firft proportion ; whereupon fay, as 18 /• 
to 54^. fo 7./. to another number, which by the Dire6l Rule 
of Three is 21 s, viz. die parr of the gain ducto A^ who ex- 
pended the 7 /. ftock. Tben for the fecond proDortion, fay, as 
18/. to 54i. fo II /. to another nun^soc, vMm by the Kulo 
of Three uirtA is 337. viz. the ^vt of titi ffih due to J, for 
his II /. ftock. 



As 18' : 54 ••|i^ ; 



at 
33 
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A^uiH in the other pr6mif<^ Example, the' particular LqIs 
Ujiat happens to A is 20 tuns, Xq B 15, and to C 10 tuns. 

^ C 48 : 20 

For as 108 ^ 45 : • 1 36 : 15 

( 24 : 10 

160. The Double ^Rule of Fellowfhip is, when the ftocks 
propoftd are double numbers, viz, when each ftock has relation 
to a particular time : Example, A^ B^ and C,^Qld a pafture in 
common, for which they pay 45 /. per Annum, In this pafture, 
A had 24 oxen during 32 days ; B had 12 there 48 days,' and 
£7 fed 16 oxen there 24 days : Now the queftioo to be refolved 
by this Rule, is, what part each of thefe tenants ought to pay 
or the 45 /. rent ? And here you may obfervc, that thfe ftoclcs 
propounded are double numbers, vi%, each ftock of oxen has 
reference to a particular time ; for the refpeftive fl:ock of A is 
24 oxen, and its particular time is 32 d^ys ; again^ the ftock of 
£ is 12 oxen, and the refpeftive time is 48 days : Ahd laftly, 
the ftock of C is 16 oxen, and its peculiar time is 24daysy 
which, as you fee, are double numbers, 

161. In^e Double Rule of Fellowfhip, multiply each parti- 
cular ftock. by its refpeftive time, and take the total of their 
produfts fof the firft term, the whole gain or lofs for the fecond, 
and the faid particular produfts of the double numbers for the 
third term : This done, repeating, as before, the Rule of Three^ 
fo often as there are produfts of the double numbers j the 
fourth terms produced upon thofe feveral operations, are the 
numbers you look for : So in the above Example, the produft 
of 24 and 32i is '768, tiie produft of izand 48 is 576, and the 
produft of 16 and -24 is 384, the fum of thefe produfts is 1728,5 
which is the firft term in the queftion ; then 45 /. the rent, is 
the fecond term, and 768 the firft produft, is the third term of 
the. firft proportion: Wherefore I fay, as 1778 to 45 L fo 768 
to another number, which I find by the Direft Rulp of Three 
to be 20 h vit. the part of the rent that A ought to pay : 
Then for the fecond proportion fay, as 1728 to 4<j /. fo 576 to 
I5 /. which is the part that B ought to pay : And laffly, as 
I728 to 45/. fo' is 384 to 10/. viz. the part' that £ muft 

C768 : 20 
: ■ ' ;, ^As 1728 :4s :: I576 : 15 . 

A fecond Example i, .Thrae merchants A^ jB, and C, enter 
partneHhip, and agree to continue 'tn a joint adventure 16 
months ; A puts into the common ftock at the beginning of 

the 



« %' 






Chap. Xil. The Ruk of Fellowjbip. ^| 

the iaid term loo pounds, at 8 months end he takes out 40 
pounds, and 4 months after fuch taking out he puts in 140 
pounds. B puts in at firft 200 pounds, at 6 months end he 
puts in 50 pounds more, and 4 months after the putting in of 
the 50 pounds, he takes out 100 pounds. C puts in at mil 150 
pounds, at 4 months end he takes out 50 pounds, and 8 months 
after fuch taJcing out puts in 100 pounds. Now, at th&end of 
the (aid 16 months, they had gained 357 pounds, the queftioh 
is, horw much of the faid gains belongs to every merchant fop: 
his (hare ? , 

In queAions of this nature, two things are principally to be 
cbferved: i. The whole time of partnerlhip. 2. The refpec- 
dve time belonging to each man's particular (lock ; fo here, it 
is evident that the whole tinie is 16 i^ionths, and die particular 
ftocks and times belong'mg to every merchant will be as fol- 
lows, vi%* 

A. had 100/. in the common ftock for 8 months, 7 g 
therefore loo/. multiplied by 8 produces ) 

Alfo 60 /. for 4 months, therefore 60 multiplied by J * 
4 produces ' ^— J ^ 

Alfo 200/. for 4 months, therefore 200 multiplied by 1 g 
4 produces ■ ■ ■ j* 

The total of the produ6b of money and time for ? .o 



■ %\ 



5, had 200/. in the common ftock for 6 months, 1-«qq 
therefore 200 multiplied by 6 produces ■ I 

Alfo 250/. for 4montiis, therefore 250 multiplied 1 
fcy 4 produces ■ ■— — ■ ' > 

^o 150/. for 6 months, therefore 150 multiplied 1 . 
by ,6 produces \ - * 

The total of the produfts of money and time fo*" 1^,^-. 
By is ■■' ■-" ''■ 5 ^ 

C, had 150/. in the common ftock for 4 months, ) , 
therefore 150 multiplied by 4 produces ■ J 

Alfo 100 /. for 8 months, therefore 100 multiplied by ) g 
8 produces ■ ■ — &— j 

Alfo 200 /. for 4 months, therefore 200 multiplied by 7 g^ 
4 produces \ 

The total of the produfts of money and time forl^^oo 
C, is ■ J 

G 3 Thea 
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Then adding the faid three Totals together, to vat, i840f 
3XOO9 and 2200» the fum is 7140 ; wherefore proceeding as in 
the laft Example, fay, by the Rule of Three DireA, as 7140 
b to the total gain 357 pounds; fo is 1840 to 92 pounds the 
gain of if ; Asain, as 7140 is to 357 ; fo is 3100 to 155 the 
gain of B .* LaAiy, as 7140 is to 357 $ fo is 2200 to no the 
gain of C 

162. The Rule of FellowQiip is proved by addition of the 
terms required, whofe fum ought to be equal to the fecond term 
in the queftion, otherwife the whole Work is erroneous : So in 
die firft Example in i/r/.i 59. 21 i. and 331. being added to- 
gether,^ are equal to 54/. the fecond term in that queftion. 
Likewife in die laft Example of the fame Jrtickj as alfo in the 
lirft Example of die laft Article^ the fum of 20, 159 and io» 
the terms required, are equal to 45* the fecond term pro- 
pounded, 



m^^^^ . p ■ «i 



CHAP. XIII. 
Of the Rule of Alligation, 

I 

\ 

163. nriHE Rule of Alligation is that, by which we refolve 
j|^ queftions, that concern the mixing of divers fimples 
together. 

164. Alligation is either Medial or Alternate, 

165. Alligation Medial, is, when having the feveral quanti^ 
ties and rates of diverfe fimples propofed, we difcover the rate 
of a mixture compounded of thofe fimples. So 10 buihel$ 
of wheat at 41. or (which is all onej ^%d. the bufliel; 40 
bufliels of rye at 3/* or ^6^. the bum J; and ^o bufliels of 
barley at 2x. or 24 ^/. thebuftiel; being mixed with 20 bufliels 
of oats at izd, the bi^el, the Ride of Alligation Medial fliews 
you the price of that mixture. 

1 66. in Alligation Medial, firft fum up the given quantities, 
then find the total value of all the fimples : That done, thip 
proportion will be as follows : 

As the fum of the quantities is to the total yal^^ pf thp 
fimples: 

So is any part of the mixture propofed, to the required ratp 
pr price or that part. 

Ilepeadng again the above Example, I demand how much 
onp buihpl pf tb^t mixture is worth i Now th^ fum of jOt 40, 

50, 
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50f and 20> f the given quantitiies) is i2obuihels; and the value 
of the 10 bulnels of wheat at 48 d. the bidhel amounts to 480 d. 
Again, the value of the 40 bufhels of lye at jSd. the bdhel, 
is 1440 d. The value of the 50 bufliels of baney at 24 1£ the 
bufhel is i20oi. And the value of 20.bu{hels ot oats at ltd. 
the bufliel, is 240^* All thefe values being added together, 
their total is 336042. Then (ay, by the Rule of Three Dire£l, 
if 120 bufhels give 3360^ what will i bufhel yield f The 
Rule anfwers 28 1^ Therefore a bufhel of that mixture may 
be afforded for 28^/. that is, 2f. 4^. which is the refolution 
of the Queftion propofed. 

In like manner, if it be demanded, what 8 bufhels or 9 
quarter of that mixture is worth, the anfwer will be 224 1/. 
which being divided by 12, and by that means reduced into 
(hillings is 18 x. %d, 

167. In Alligation Medial, die trial of the work is by com^^ 
paring the total value of the feveral (imples with the value of 
die whole mixture ; For vAkta thofe fums accord, the operadon 
ispeifed: So in the above Example : 

^ A s. d. 

" 10 bufhels of wheat at 4 1. the bufhel, is ■ -a : o : O 

40 bufliels of rye at 3x. the bufhel, is ■■>■ < 6:0:0 

50 bufhels of barley at 2s. die bufhel, is— t— 5:0:0 

And 20 bufhels of oats at i7.d, the bufhel, is t : o : O 
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AJI which amount to ■ ■ ■■ 14 

Which is likewife die value of <20 bufhels, at 28 if. or 2/.* 
^d. the bufhel, for that sdfo amounts to 14 /• 

168. AlUgation Alternate, is, when having the feveral rates 
iiS dtverfe funples giv^n, we difcover (uch quanddes of them^ 
^ are neceffaiy to make a mi;cture, which may bear a certain 
rate propounded. 

Example, A man being determined to mix wh«at aT 4^. or 
4^d. the bufhel, with rye c^ xs: or 361/. the bufhel, with 
barley of 2 s. or 24 d^ the bufhel, and with oats of i s. or ltd. 
the bufhel ; the Rule of Alligadon Alternate will difeover to 
you how much rye, how much barley, and how much oats he 
ought to add to tne wheat, in fuch fort, that the mixture of them 
all together may bear a certain rate or price propofed. 

169* In oueftions of Alligadon Alternate, you muft rank the 
terms after fuch a manner, that the given rate of the mixture 
may reprefent the root, and the feveral rates of the fimples 
may fland as branches iffuing from that root : So the above 
Example being l^d down, demand how much rye, barley, and 
oats, ought to be added to the wheat, that die mixture of 
aU together may bear the rate or price of 28 4. or 2 <r> 4 d, the 

G 4 bufh0: 




88 The Rule ef Migation. Chap JillL 

bulheh Atid therefore, drawing a line of tofinexibrt,rphicc aSrf* 
the given rate cf the mixture^ upon the left-hand thereof^, by it-* 
felf, repfefenting the root, and likewife write the 
other rates propofed, viz^ 48 d, J6 d, 24 d, and 1 2 i. 
one above another upon the right-'hahd of that line 
of connexion, whicn rktes ;are conceived to iffuc 
from 28 d. as branches from the root^ the fabrick 
whereof appears plainly in the margin, 

170% Having ranked the terms in their _due orders link th^ 
branches together by certain arches^ in fuch fort, diat one that 
is greater than the root or rate of the mixttu:e> may always ba 
coupled with another that is Icfs than the fame ;* So in the pre-* 
mifed Exampje, 48 may be linked with i^, a^id 36 with 24, op 
btherwife 4^ niay be coupled with :?4j and 36 with 12* an4 
the^i the work will ft^d thus ; , 



Or thus, 28 



j^i* Having alligated the branches 3ind found the A'ffcrenccs 
betwixt thehi and the root, write the differences of each branch 
juft againft its refpe6Hve yoke-fellow. So the branches of the 
Example aforegoing being linked stft«r the fiift manner, and 
the difference between 28 and 48 being 2p, place 20 juft 
againft 12, the refpeitivc yok^fcUow of 48. Again, 16 being 
the difference between 28 and 12, write it juft aggiinft 48. In 
like manner 8 being the difference between 28 and 36, place it 
right againft 24. And laftly, 4, the difference between 28 
and 24, write juft againft 36 : In the end the whofe fabrick of 
the Work (as theMiranches arc thus linked) will ftand as in this 
£xample« 

16 

4 





48 -^ 
12 — ^ 



20 



172. And the differences thus placed will anfwerthe queftlon; 
for if to i&bufliels of wheat at 4^. ^^r bufliel, be added 4 
bufliels of rye at 3,^. 8 buflids of barley at 2 s. and 20 bufljels 
of oats at I s. the price of a bufhel of the mixture will be 

Fear 
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For |6 buihels of wheat at 4/. are worth, b^i. 
4 rye 3^. 12 

8 barley 2r« 16 

20 oats xr. 20 



Therefore 48 buihels of the mixture are worth iiax. 



And I buihel thereof is worth Vt ^* 



TT 



i 



2S, ^d. 

173- But the branches being linked aftdr the other liianaer^ 
the .Work will be thus . difpofed : 

48-^ I 4 

36-^ I I 16 



28 



24 
12 




20 
8 



For in this Caie 48 has 24 fOr its yoke-fellow, and the re- 
ijpedive comrade of 36 is 12 ; and bere the Interchangeable 
placing of the differences (as in the premifed Examples) is that 
ivhich is more particularly termed Alternation. 

X74. The numbers thus found will alfo anfwer the queition. 
For 4 buihels of wheat at 4 j. are worth 1 6 x. 
16 rye at3x. 48 x. 

20 , barley at 2 X. 40 x. ' 

8 oats at i x. 8 x. 



as be- 



T*heiefore 48 bufhds of the mixture are worth x 12 x. 
fore. 

175. When one branch is linked to diverfe other branches, 
and not to one alone, l^e differences ought to be as often tran- 
fcribed, as it is fo diverfely linked. So in the premifed Ex- 
am||>le, you may (if you pleafe) conceive 12 to be coupled both 
ivith 48 and 36 ; likewife 24 m&y be conceived to be linked 
with die fame 48 and 36; wherefore the difference between 
28 and 12 being 16, write it againil both 48 and 36. In 
like manner the difference between 28 and 24 being 4, write 
it fikewiie over-apainft the fame numbers 48 and 36. Again, 
20 being the difference betwixt 
^8 and 48) place it jufl againfl 
24 and 12; and 8 being the dif- 
ference between 28 ahd 36, write 
it likewife over-againft the fame 
numbers 24 an<C 12 : All this per- 
formed, the whole frame of the 
work will ftand as in the Mar^; 

2 




1$ 
16 

20 
20 



4-^ 
4- 

8. 
8. 



176. When 



90 7Be RmU tf Alligation. Chap. XIII, 

176* Whovin one and the fame line, there are found more 
differences than one, add them together, and write the fum 
juft a^aihft the fame dtiFerenccs beyond a ftraight line drawn 
towaras the right-hand of the Work. 

So in the laft Example, the fum of 16 and 4 (the differences 
placed juft againft the firft branch) being 20, write it over- 
agannft the fame differeQces, 1)eyond the new line drawn upon 
isvt rieht-hand of the Work, and fi> confequently the reft in 
their due order, as appears by the Work hereunto annexed. 



28 



48-^^ 


16 4* 


20. 


^^TN 1 


16 4. 


20. 


^^vy 


20 8. 


28. 


\^r<i^^ 


20 8. 


28. 



Which numbers are a third answer to the queftion. 

For 20 bu0iels of wheat at 4 i. are worth 80 x. 

20 rye at 3/. 60/. 

28 baricy at 2x. 56/. 

28 oats at IX. 28 X. 



■w 



Therefore 96 buihels of the mixture are worth , 224 x. 
And I bufhel is worth V«* = y/ as before. 

177. The reafon of thefe combinations and the alternate 
placing of their differences will appear from this plain conft- 
deration, v/2. that whatever Is loft by felling any quantity whoie 
given price exceeds the mean, is gained again on the quantity 
alligated thereto, whofe given price is lefs than the mean. 

Thus, in the Example work'd in Art. 171, and proved in 
Art. 172. 

By felling 16 bu(h. at 28^. 
which are worth 



28^.? 
48^.) 



And by felling 20 buih. at 28 d. \ 
which are worth but 12^/. > 



youlofe i6X20ss32oi« 
you gain 20 X 16 = 320 4?. 



Again, by felling 4 buih. at 28^/* > , ^ ,, ^ 

which are worth 36^. J ^^^ ^^^^ 4X 8« 32^. 

But by felling 8 bufh. at 28 i/. ) . „ , 

which are worth but 24^/. S ^^^ S^^*^ ^^ 4« 3^^- 

178. Take this for another Example : It is required to mix 
wheat at 48 d. the bufhel, vwth rye of 36 d. the bufhel, with 
barley of 24 ^/^ the bufhel, and with oats of \%d. the buihgl; 
and the queflion now is, how* much rye, barley, and oats ought 

to 
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to be added to the wKeat, that the entire mixture may be af- 
foixled at 16 d^ the bufhel } Here the brandies of diis queflioa 
(according to Art. 170.) ought to be linked: Thus, 




And as for the Alternation of the differences, it is evident 
(by Art. 176,) that the difference between r6 and 12 being 4^ 
ought to be thrice tnmfii^bed, viz. firft, juft againft 48, then 
againft 36, andiafi of all againft 24. Again, 72 the difference 
between 16 and 48, as alfo 20 the difference between 16 and 
36; and laftly, 8 the difference betwixt 16 and 24, ought all 
to be placed juft againft I2« 

48 




4 

4 


4 
4 


4 


4 


32. 20. 8. 


60 



179. Again, determining to mix wheat at 48^. thebulhdy 
with rve ^ 36^ the buihel, with barley of 24^. the buihdt 
and with •ats of i%d. the bufliel, I deure to know how mudi 
of each I ought to take, that I may afford the whole mixture 
at 40 d. the bufliel : Here the whole Work being ordered ac* 
CQfding to Ae Rules foregoing, will ftand as follows* 




4. l6« 28. 

8 
8 



8 



48 

% 

8 

8 



180. A man intending to mix wheat at 48 d. the buflidt 
with rye of 36^. the bufliel, with barlej^ of %^d. the buflid, 
with peafe of ibd. the bufliel, and with oats of 12 rf. the 
buftid, defires to know how much Jryc, barley peafe, and oats 
he oudit to add to the wheat, that the whole mafs of corn fo 
nux^may be afforded at 20 d. the buflid. This queftion be- 
ing thus propofed, the terms of it (by the Rides forego'mg) may 
be alligatcd, and the differences of the terms alternated, as 
fs^lows; 
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4 


4- 


4 


4 


4. 8. 


12 


aS. 16. 4. 


48 


4 


4 



181. When two kinds of things only are given to be mixed^ 
this Rule of Alligation will give but one anfwer ; for inftance, 

Syppoife it were required to mix brandy at 81/^^ gaflon, 
i«^th cyder at ix. ^^r gallon, fo as to mike the mixture 
worth 5 s. per gallon ? '^e operation would ftand as below. 



H) 



4 
3 



And the anfwer will be 4 gallons of brandy^ and 3 of 
cyder. 

182. Neverthclefs let it be obferved that any Other two num- 
bers that are in the fame proportion to each other, as 4 and 3, 
will alfo anfwer the qtieftion. Thus 8 and 6, i% and 9, 16 
and i2yi^c, are anfwers to the queftion: For in thefe the 
quantity of the mixture is the double, triple, quadruple, ^c, 
ci the quantity in the former \ and fo are the parts of which 
it is compofed. 

183. If three kinds of things are given to be mixed^ the 
Rule of Alligation will give but one anfwer ; but then, as be- 
fore, all numbers that are in the fame proportion between them- 
felv^s, as the numbers which compofe that anfwer, will alfo 
latisfy the queftion. 

184. But this is not all, for by the help of an artifice, now to 
be explained, innumerable other anfwers may be obtained, the 
numbers cqmpofmg which are not in the fame proportion as the 
above. 

Let it be required to mix brandy at 8 x. per gallon, with wine 
at 7 J. per gallon, and cyder at i s. per gallon, fo that the 
mixture may be worth 5 millin|s per gallon ? The Work by 
the Rule of Alligation will ftand as follows. 




4 
4 

3^2 



4 
4 



Which (hews that 4 gallons of brandy, 4 of wine, and 5 of 
cyder will anfwer the queftion. 

For 
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For 4 gallons of brandy at 8 1. ^^ gal. are wocth 32 i* 

4 ditto wine at 7/. ditto %iL . 

5 ditto cyder at x x. <fittQ 5 s. 
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Therefore 1 3 ditto o£ the mixture are wcath 65 /. 

And I ditto tt worth ||x. = jir. 

Now let us fuppofe, that it ihould be determined to ufe 5 
gallons of cyder in the mixture conftantly, but to ufe any quan- 
tities of brandy and wine that will ianfwer the queftion* 

Then may die quantity of brandy be increafed or diminifhed 
by 2, theilifference between the pnces of the wine and mixture j 
it at the fame time the quantity of the wine be diminifhed or 
increafed by 3, the difference of xhe prices of the. brandy and 
mixture. . : • . 

That is to iay» to^ (4) the quantity of brandy given by the 
above anfwg-, add 2 ; and firpm (4) the quantity of wine^ 
take 2y ^^ f!lasS{ th^ fum 6, and difference i, be refp^ivdy 
quantities of brandy and wine, which mixed with 5 gallons of 
cyder will anfwer the queftion. 

For 6 gallons of brandy at is\ are worth 48/. 
I ditto wine at 7 s, is worth 7 u 
5 ditto cyder at i j. aj?e worth 5 j. 

Therefore \% ditto of tlie mixturp sye wofth bos, 

. And I ditto is worth %ls. = 55** 

Again, if from (4) the quantity of brandy given in thefeft 
an^er, a be fiibtraifbed ; and if to (4) the quantity 4i>f.'Wiiie» 
3 be added ; then will % and 7, the remainder, and fum, ho 
ncfpeftively quantities of l^-andy and winej which wiil anftfcr 
the queftion. 

For 2 igallons of brandy at 8j. are worth liis. 

' 7 ditto wine at 71. are worth 49 j. 

5 ditto cyder at 1 jf. are worth 51, 

Therefore 14 ditto of the mixture * are worth nos\ 
And I ditto is worth i^ %, =?= 5 f* 

1S5. Now ifinfteail of th^ nnmbers of the iirft Aodver 4, 41 
and 5, larger numbers in th^ fame proportion, vi>$. la-, li» wm 
15, were taken, the following 8 anfw^is woi44 be foiind by in-* 
crcaiing and diminifhing the quantities of brandy and wine as 
aboYe directed, ^ quantity of cyder remaining conftantly 15* 
viz* » . 

Brandy 18 • i£ • 14 . tz . 10 • % . 6 . 4 • 2 ^. 
Wine 3 . ^ . 9 . 12 . ;5 . 28 • 21 • 24 - 27 ; 
Cyder 15 . 15 • 15 . 15 . 15 . 15 . 15 . 15 . 45 .^ 

And 
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33 
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21 
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And if, inftcad of thefe, ^ftill larger numbers in that propor- 
tion, or in proportion as amr of the laft found anfwers, be af- 
fumed ; a |reater number or other anfwers max be found. 

1 86. If mftead of fuppofmg the quantity of Cyder invariable, 
the quantity of brandy be taken for fuch ; then an infinite num- 
ber of anfwers may be found, by continuidly increafmg th« 
quantity of wine by (4) Ac difference between the prices of the 
cyder and mixture ; and the quantity of cyder by (2) the diffie- 
rence between the prices of the wine and mixture. 

Thus, aiTuming the fecond anfwer 6, i, and 5, as the bails 
of our work, and efteeming the 6 gallons of brandy as invari* 
able, the following fyftem of anfwers will arife. 

Brandy 6. 6* 6. 6. 6.6. 6 
Wine I . S . 9 . 13 . 17 . 21 . 25 
Cyder 5 . 7 . 9 - n • 13 • 15 • 17 

187. Laftly, efteeming the quantity of wine as invariable, 
the quantity of brandy muft be increafed by (4) the difference, 
of the prices of the cyder and mixture ; a;id the quantity of 

2der muft be increaled by (3) the difference of the prices of 
e brandy and mixture. 

Thus taking the third anfwer 2, 7, and 5, as the bafis, and 
making 7 invariable, thefe anfwers arife« 

Brandy 2 . 6 • 10 • 14 . 18 . 22 • 26 • 30 6^r. 
Wine 7 . ^ . 7,. 7 . ;i . 7 . 7 ; 7 ^c. 
Cyder 5 . 8 . 11 . 14 . 17 . 20 . 23 • 26 &r^. 

i88. When there are 4 kinds of things to be mij^ed, and 
two of them are of greater value, and the other two of l^fer 
value than the mixture r the Rule of Alligation will give three 
anfwers, as in Art. 172, 174, 176. with either of which, or 
with any numbers that are in the fame proportioa among them- 
felves as thoie, as a bafis, innumerable other anfwers^ confifting 
of numbers which are in different proportions among them^ 
felves, may be found, by making any two of them invariable, 
and changing the reft in the manner as above. 

Note I. That the number by which the quantity of any fim- 
ple is to be varied, is alwa)^ tne difference between the price of 
tii^mixture, and the price of the other fimple, which in any 
operation is confidered as variable. 

Note 2. That if the fimples, which in any operation, are con- 
fidered a$ variable, be both of greater, or both of lefs value dian 
the mixture ; then while the one is increafed, the other nnift 
be diminiftied ; but if the one be of greater value than the mix- 
ture, and the other of lefier, then they muft be both increafed, 
or bach diminiflied. . 

189^ 
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189. Let it be required to rux tmuidy «t 8 /. vnnt at ii. 
cyder at i j. and water at tutbtng fer gallon tc^sthcr ; to that 
the mixture may be woiA 5;. ^gallon} 
Tbe three ai^wen, by die Rule of AUigatiois are as fellow. 

;.4- 9 
9- 
5 ' 
5 

- Nov taking tbe laft anTwer for the bafij of our operation, 
and making the quantities oi wine, and ^der. invariable^ ifc 
ihallhave 

Bnmdy 9 . 14 . 19 . 44 . 19 . 54 . 39 , ar,, 

AVine 9. 9. 9. 9. 9, 9. 9. {jTr. 

. Cyder s . 5 . J . 5 . 5 . 5 . , . fjr^ 

Water 5 . 8 . 11 . 14 . 17 . 20 . 23 . C^r. 

Making tlie Brandy and Cyder invariable. 
Brandy 9 . 9 . 9 . ^ . 9 . g . 9 . tf^. 
Wine 9 . 14 • 19 • M • ^ • 34 • 39 • &<-, 
Cyder 5 . 5 . 5 . 5 . 5 ■ 5 • S ■ ^^' 
WTOa 5 . 7 . 9 • li . 13 . 15 . 17 . t^«. 

' M^ng die Wine and Wtter invariable. 
Brandy 9 . 13 ■ 17 • 11 . 25 . 29 . 33 . ite. 
Wine 9 .. ,9 . 9 . 9 . 9 . 9 . 9 . t^c. 
Cyder 5 . 8 . 11 . 14 ■ 17 .20 . 23 . fSe. 
Water 5 • 5 • 5 - 5 • 5 • 5 • 5 • ^^'i. 

Making die Bnuu^ and Water invariable. 
Brandy 9. 9. 9. 9. 9. 9. 9. f^s. 
Wine 9 • 13 • 17 • 2t . i5. . 29 . 33 . &r. 
Cyder 5 . j, . 9 . 11 . 13 . 15 . 17 . (it. 
Water 5 •" 5 • 5 • 5 • 5 • 5 - 5 • ^'■ 
Making the Brandy ind Wine invariable. 
' Brandy 9.9.9 

Wine 9 • 9 . 9 
Cyder 10 . 5 . o 
Water i . j . 9 
Ortaking 4 other numbers in the fame pn^>orti<iii as 9.9^5 
aod 5. iff'x. 36* 36. 20 and 20. 

Brandy 
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• * • 

Biwdy s^ 36 36 36 36 36 36 36 

Wine 36 36 36 36 36 36 36 36 

Cyicr 40 3S' 3P ^5 ^o ^S 10 5 
W^t^r 4 8 12 16 20 24 28 32 

Laftly, njakine tl^e Cy4q; and \^ater invariable* 

Srandy i^i. 44 • +2 . 4p ^ 38 • 36 . 34 . 32 . 30 . 28 ^c. 

Wine 6rr. 24 . 27** ^o • 3 J . 36 * 39 : 42 .45 . 48 l^c. 
Cyder', i^c. 20 . ^o • ao t 20 • 20 • fto • 20 . 20 • 20 &^. 
Water i^c. 20 . 20 . 20 . 20 . 20 . 20 • 20 . 20 . 26 ^c. 

190. Not oi)Iy the fets of numbers thus founds but tboiir 
fiuns and differences will alfo be anfwers : 

Brandy, Wine, Cyder, Water. 
Thusfiomorfp -42. • ^7' 20 20 : . . 
Take or add '9*9* '^ > * < 
The renuoaaor - 33 ' t8 ' 10 < 19 ] 'Aria be itnfwers to 
And fuih^ "51 ' i<^ ' "30 ' i< J • *e qaeftion. 

191. Alligation Alternate, is either Partial, Or Total* 
i92.'''Alligation Partial; is, ^hen having the feyerai rates 

of diverfefimples, and the quantky of one bfthem gi^en, we 
difcover the federal quantities* of the reft, in 'filth fort, that a 
mixture of thofe fuxi()les being madeaccoi^ing fo the quantity 
given, and the quju\tj^^ fy .^^ad^ tha^/nixtnre mxy bear a cer^ 
tain rate.^opofed. 

^Exan^: Su^pofe it wdpereqiih-ed to miK^ brandy ^t %s. per 
gallon, and Wme at 7 i.vlJth ib gallons of cyder at 1 s. fo that 
uie mixture triay be worth 5/. per gallon* • • « 

Proceed a^ before in Ait. 170, &r* to*aHigaiteithe{)rk:es, and 
alternate tbdr^differamss, .- . ' 

.+ 1 4 
.4 1.4 

Then haying by tUs 19:9^ .obtained fuch qijantities of the 
feveral funples as will make a mixture of the price prQpofed^ 
(ay, • • • 

As (5) the quantity of cyfcr fotnd by alternation. 
Is to ( 10) the quantity of ditto, given in thd queftion ; 
So is (4) the quantify of wine a^d brandy per alternation, 
T0(8)tfaeql^ntxtyaf ditto^q«ired* ; 

NoUf This proportion may be applied to a^gr of theanjTittii 
found by the other diredions* 

«93- 
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ig^i Now having; found one ^nfwer by tUe above proportion^ 
others may be foum by Art. 184. Thus, , 

Brandy 12 : io . 8 « 6 . 4 \ a 
Wine 2, 5 . 8 . 11 • 14 . 17 
Cyder 10 .,10 . 10 . 10 . 10 • 10 
By whkh mean^, other five anfwers are obtained as al)ove# 
Sec the proof of the two extreme anfwers belowl. 

r2 gallons of brandy at 8x. are worth* 96 x. 

2 ditto wine at 7 x. ditto i4x« 

10 ditto cyder at ix. ditto I'ox. 

Therefore . 24 ditto of the mi>cture are worth / 1 20 x» 
And I ditto . is worth '^®x. = 5x4 

Again 2 gallons of bfalrtdy at 8 x. are worth i6x. 
17 ditto wine at 7 x. ditto J19X; 

lo ditto cydejf at ix. ditto I0f « 

1rherefore"l?^ ditto of the mixture a^ wordi 145 x; 
And i ditto is. worth ',yx. = 5x; 

. 194. Alligation Total, is, when inftead of the quantity of 
any particular fuimle, the quantity of the mixture is given, to^ 
gether with the pnces of ^e mixture^ ind the fevefau finlples 
of which it is to be comjpigifed. 

Exmp. Let it be requifed to mix brandy at 8x. wine at fs!; 
and cyder at ix. per gallon together, fo that the mixture may 
contain 26 gallons, and be worth 5X. per ^oh ? 

The prices being alligated, and their difference Being alter* 
nated as before, viz. 

f 8-^> 4 




3-i' 



4' 



13 

Add the nurnbers which compofe the anfwer tDgddhier, and 
fay. 
As (13) the total of the mixture ^^ alternation. 
To (26) the total df the mixture pven in the queftion ; 
So are (4,4, and 5} the feveral quantities of the- Gmplesper 

' alternation. 
To* (£, 8, and 10] the quantities of the faid fimples^ required* 

195. One anfWer being thus obt^ed, others may be ftmnd 
as follow J : x , 

x^ Let the quantity ^f lihit fimple, whbfe value alone is 
greater, or lefs than the value pf the mixture, be increafed or 

H dimin«6ed. 
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<Kmini(bed. by the diltbence of the diflerences between tSie 
prices of the other two ifbtples and the price of the mixtimr. 

2^. Of therenuining twO fimples, let the quantity of that 
fimple virhofe value is fartheft froxA the value of the mixture^ 
be increafed oi: d^creafed (according as the former is) by the 
ftun of the differences, between the prices of the ouier twa 
fonples, and that of the mixture. 

. 3®. Let Ac quantity 6f the remaining fimple be decreafed 
or increafed, alfo> by the funl of the differences, between the 
prices of the other two fmiples, and that of the nuxture ; bu^ 
obfervC) that the quantity o^ this fimple is to be decita^ed, when 
diofe tff the two former are increafed ; and the eonitrary. 

In the Example before us, Ihe value of cyder is alone leis 
Aan the value of the mixture : Alfo the. differences between 
the prices of the other two fimples, t>randy and wine and that 
of the mixture axe feverally 3 and 2, the difference of which 
diffef^ces is i ; therefore ( 10) the quantity of the* cyder, may 
be increafed or diminifhed by i, that is^ it may become 1 1 or 9. 
Of the other 2 fimples ; me value of the brandy is fartheft 
fioni that of die mixture ; alfo the prices of the other two fim^ 
pies, wine and cyder, differ from the price of the mixture^ 
feverally, bv 2 and 4, whofe funi is 6; Aerefore (8) die quan*^ 
^ iity of the Dfandy, may be increaftd or dtmini&ed by 6, and 
become 14 or 2. 

Laftly, the quanti^ of the wine (S) may be dumniflied of 
increafed by (7) the mm of 3^ and 4, the refpcftive differences 
Between the prices of the brandy zrA cyder, and that of &e • 
mixture \ that is, it ilnay become i or 15. 

Thus are two more anfwers to die qudftion obtained^ which, 
wid) the former, may ftand as belo#. 

Brandy 14 . 8 « 2 • 
.Wine I • 8 » 15 • ^ 

Cyder 11 . io> • o . 
The proof of the two lafli anfwers felbv^: 
14 galbns of brandy at 8x. are worth it2r« 
z ditto wine at 7 j» ditto y/» 

n ditto, cyder at ix. ditto * li/. . 

Therefore 26 ditto of the imxture are wordi 130/* 
And I ditto .... fa worth VV^* =«5^' 
iVgaiA 2 ffidlons of brandy at 8x. are wordi i6x. 
15 ditto wne at 7 x. ditto lOf/. 

9 ditto cyder atix, dit^o 9x. 



ikBite 



Therefore 26 di^ of the mtxture are worth ijox* asbef6M» 
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, i€f6:Hote; Tmiit dhCere be 4 or mate £xiiple& <ptit of trf^ 
tbe mixtti^ is to be compounded, then i or ihore of dieiii mi^ 
b^ confi<if^ed Hb inv&Mci fo that there may be omy 3 vafi** 
$thle; and.dio(e,fo that one of them may be of a contrary « 
value, with refpei^ tti &e ptkt of the mixture, from th6 other 

, ExdTfipte:^ Tis feqftired tifif mix fuch a quantity 6f bfttncff at 

ts: wtoe sir 7/.^ cyder at rx. and i^^ater at 0/. p^ gallop, a» 
will make: a ho^fhead, or 63 gallons of the itlixture, worth ^r. 
^^ gallon? 

:^the procefs* in' Art: iSg. the ttlfo following prdpOYtions 
were founc^ viz; 

, firatedy, Witt«, Cydtf^ Water, 
Aniong the iirft found anfwefs 9 •- 9 « 5 • 5 
Among the ASrd • «^ 9 * J^4. * 5. <- 7 
And thdr fiimB (which are ai^ ir 1 

fwers ty >ft.- 190.) .f ^* ^ ^3 -w •" 

iridc^ jW 63 the quantity giwnV 

Then I*, ifialring Ae wwer invariable we (hall hive //r 

Bratidy 36 . 30 ; 24; ; iS . 12 ; 6* 

Wine 2 . 9 . lO . 23 .30 . yu 

. Cyder ij i 12 ; 11 . io # 9 . 8- 

w^cr 12 . X2 . ii i tt 4 12 . I2i; 



^^' Maldflg the cyder imranatsltf, will pi^9teo6f 

Brandy 32 ^ 25 ^ 18^ . 11' . 4* 

Wine 7 w 15 . 23 . 31 •39. 

Cyder 10 • xo • i# • 16 4 10. 

Water 14 , 13 . X2 . il • xo. 

3^ »4akih^the'Winiiiiivafiable, giv^ . 

Brandy 19 4 ift i ly. 
Wine aj * 23 / 23^ 

Cyder a « 10 . 184 

Water 19 ,. 12 • 5- 

> 

. LafHy, making tBe btandy biv^iabte, we have 

Brandy 18 - 18 . 18. 

Wine 24 . 23 . 22. 

Cyder 3 • lo . 17. 

Water 15 « X2 • 0# 

H 2 X97 
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X97, If you 9xt inclined to fiiid.more anfwcrs you may,^ for 
Wat^r, make any number ihyariablc from 5 to ig. 
Cydcf, ditto . ' < . • 2 to 18. 

Wine, ditfb . . . . 21039. 

Brandy, ditto t . , . . - 4 to 36. 

For fiiSc, in fome of the above anlwers,'tho{c quantities have 
been produced ; therefore 'tis highly probable, that all the in- 
termediate numbers may have place in fome of the anfwcrs, 
auid perhaps fome out of thofe limits. 

Example. Suppofe it were required to make a hogfliead of 
mixture, of the fan^ fimples, and at the fame prices ; but fa 
that there Ihould be }u& 16 gallons of i^ne. 
} When the water was n^de invariable, this anfwer among 
the others arofe. 

Brandy ;24l|^^"J ^- f;i5 • 24 • ^J 
• Wine i6l§«>^'Bg.^ J 16 . 16 . 16 

Order "flalo^^iil 3 • " -^9 
Water I23^||^|||li9 . 12 . 5 

1 98. But if, inftead of gallons,, you Mrill mix by pints ; dien 
(making the fame number of gallons, z;i2. 24,10,11, 12, er 
their equivalent number of p%t% viz. 192, 128, 8*8, 96, the 
bafis of the c^mtion) more anlWers may be pr^dduced, as 
fallows. * 

Bran.&rf;i97.i9e.i95.ig4.igj.i^2.i9i.i9o.i89.i88.i87.£5ff. 
Winefcfr.128.128.128.128.128.128.12S.128.128.128.128.Csfr. 
Cyder£sf<. 48. 56. 64. 72. 80. 88.^ 96.104.112.120.128.fcff. 
Watr?srr.i3i.i24.ii7.i 10.103. 96. 89. 82. 75. 68. (fi.^c. 

The two.extreme anfwers arc proved below. 

197 pints of branily at i j. per pint are worth 9 A 1 7 J. 

.128 ditto wine osx io\d^ ditto 5/. 12 5. 

48 ditto . cyder qs. j^>/.. ditto o/. 6 s. 

ip ditto water o/. os. 

Therefore 504 ditto or. 63 gal. ofthemixtui^e are worth 15/. 15X. 
And I gallon thereof is worth ^^^ i. = 5 j. 

Again 1 87 pints of braiidy ^t i j. per pint are worth 9/. 7 s. 

128 ditto wine at ox. io|^. ditto 5/. 12^. 

128 ditto cyder at ox. i|^/. ditto oLi6s^ 

61 ditto water c/. ox. 



Therefore 504 ditto of the mixture are Urorth 15/. 15X. 

asbeforc» - - 

C H A F. 
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CHAP. XIV. 

* « 

^e Application of Alligfltion to the mixing of 
Metalsy according to their different Finenejsi and 
. to the Compofition of Medicines^ 

I99, A LLO Y is a fort of coarfe filvcr or copper, or fome 
£\^ bafe metal, with which goldfmiths mix gold or fil* 
vcr, to abate the finenefs thereof. 

An ounce of gold is divided into 24 parts, called carra3s ; 
and an ounce of fdver into 20 parts, called penny-weights \' 
therefore to diftinguiOi finenefs of metals, fuch gold as will 
abide the fire without lofs, is accoimted 24 carra£ts fine \ if it: 
lofe 2 c^rr^d^ in trial, it will then be 22 carrads fine. 

Silver is valued in ounctes, and a pound of filver which lofeA 
nothing ii> trial, is called 12 ounces fine ; but if it lofe 2 penny- 
weights, it is then faid to be 11 ounces 18 penny-weighty 
fine. 

Bxamp. A goldfmith hath 20 ounces of gold at 10 carraftar 
fine, and would mix it with fome at 22 carrafb fine, and ibme 
of 24 carra£t$ fine ; how much of* 22 and 24 carra£b fine^ 
and how much alloy, mufl he mix with the 20 ounces of 20 
carra^ fine, fo as die whole mafs may be 18 carrafts fine. 

Firfl, fet down the values in order as ufual, vnth the meati 
value, and in the place of tl^e alloy, becaufe it is not accounted 
of any value, place a cypher ; then alUgate the values, and al- 
tf^rn^te their di^erences as ufual, per Art. 171, t^c. 
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2, 4, 6 



Then .by Art. 192. 
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C x8 : 2Q 1 .i f 22 Car. fine. . 
:: S 18 . : . ao r ^ f^ }^4 Car. fine. 
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The Application ofjlligatipn to the Compojition of JHedidnejt, 

200. ^(edicines and Simples, in lefpeSt c^ their qualitijcs, 9r^ 
foonfidered m fopfte of th^e five wnys, viz, either «s di^ iur^ 
)iot or ccdd, moilt ordby, or jjm mey are temperate^ fo jthat 
.&idifi«i|A«^iBodiciw as work heat in pur bodies, jaxefaid 
to be hot; /ucb cc^d, as sire the caufe of'coidnefs^ ifc. 

The mean or middle betptreen tiie cctreme quiliiies of heat 
^d qoldnefs, alfo between drynefs and moiftHre, is caQed tern* 
l^eiatr^QrthcJten^ from which ev^ry one dT the ikid 

qmlitie^, |^tj^ cold, moift, smd dry,' differs ip fpur deg^e^ ;. fo 
^at a mi^cin.e or fimple is f^d to be either tempc^rate^ or 
fibhotcpiL ipoift^ or dry, isx ihe firft, feoond, third or foiirth 
degree. 

201. If tibi^ nmd)ei:d J» 2» J» 4^ $» 69 7> 8, 9, bjt plac^ as yc^ 
fcp^oin A to fi, the difi^reaces between 5, (^e middle num- 
^) and the iuj^ior numbers 6, 7, S> 99 will be i» 2, 3, 4^ 
^vHsucJn iriay reprefent the 4 degrees of the qualiities ' hot stnd 
|dry; lik^wife-uje diffi^cvices between 5 and the inferior^ num* 
hfn$ 4, 3, 2, X9 will be' I, 2, 3, 4, -vlfcch may rcpirefcnt th^ 
4 degrees of the qualities cold ^d mdft, the temperature repre- 
fented bf 09 beii^g the meao or middle from whence the fai4 
4cgr<^sdo fw€fvc. 




^ualitiis hot 
and dry. 

Temperature* 

a l^iilities c^tif 
3 \ and mnji; 

4-? 



5 






tWi 



902r Since the Rule of Alligsitkm Alternate requires, that <^ 
b^dtings mifctUe, the out naSt exceed ^e mean propo&d^ 
d'thc odi^ be lefs ; therefore #ie qudftions of Alligation -in 
this kind are^o be wofked witii the numbers in the aforefaid 
colunm AB: For by them die decrees and^ qualities are dif- 
covfired, being placed as you fee ia uie cdtoin adjacent to AB, 
* : ■ ^ ' and 
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and for iiiftiiifiion.fake) dioTe numbers in the did column AB, 
inav be caHed the Indices or Exponents, of the degrees \ which 
Induces ar&to be ufed in the .famk manner, as the frices of 
merchandizes in the queftions of Alligation Alternate, and diei:^<r 
fore thofe Examples may be compared wjth thcfe. 

10 J. Prop 1. Having aivers funples who(^ qualities arc known, 
to make a compofition or mi}flture of them, in fuch manner 
that the quality of the medicine may be fome mean among 
the qualities of the funples, and the quanti^ of it any quantitv 
affigned. 

Example i. An^Apothecary has four foxts of fimples. A, By 
C, D, whofe qualities are as follow, viz. A is hot in the fourth 
degree, B is hot in the'iecodd, C is temperate, and D is cold 
in the third degree ^ the queftion is to know >what quantities 
of each <^ ihem ought to be taj^n, to make a medicine, 
whofe quantitv may be iz oimces, and the.quality in .the iirft- 
degree of heat? Seek in the afore^d column Afi, for the 
indices or Exponents of the qualities of the iimples given, t/i&. 
fer i)L which is hot in the feouiii degree, tsdce 9 ; ^for B which 
is hot in the fecond, take 7 ; forC which is. temperate, take 5; ' 
and for D whidi is cold in the third degree, take a : That 
dctfie, rank thofe numbers in the f;^me manner as the priced of 
merchandizes in die queftions of tiie 1 3th Chap. vik. defoend' 
from the higheft degree of heat to the temperature, and fo pro* 
ceed downwar4s to the .degrees of cold, fetting 6 the Index 
or Exponent of the mean quality propounded, which is i de- 
gree of Jieat, ^ common to them all : Tli^n, by crooked lines 
or otherwife, conned two fuch Indices, whereof one may be 
greater-tfaan the me^, and Chemother lefs, and proceedinj^ ac-> 
cording to ^r/. 171, (Sc. yc^'U find that tp make amecficine 
of 9 ouno^, and the quahty refulting to be in the firft degnse 
of beat, you ipuft take i ounce of A (being that ftmple which 
wasJiot in 4^.) 4 ounces of.B, 3 ounces of C, ^d i ounce of 
P, 3S wiU be manifeft by this proof* 
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. 2^04. By the Rule of Proportion you may increafe the medi- 
cine to the quantity of 12 ounces, and yet the quality to con- 
tinue in the firft degree of heat, according to the following 
f^»ration» 



? r 


• • 




9:1:: 

9:4: .: 
9:3:: 


12 : I-} 
12 ; si 
12 :4 
12 : 17 


of A 
of B 
ofC 
of.D 

/ 



SJ^ ^antity ajfigned 12 Ounces. 

. By the other connexions of the qualities^ other quantities of 
every funple would arife j but that, and the method of finding 
;mfwei» in other proportions, have been fufficiently manifefted 
in die laft Chapter. 

. Epcampk 2. Suppofe there are five fimples, A, B, C, D> £» 
yf\oit qualiti^ are as follow, vi%. A is hot in 30. 6 is hot in 2^. . 
jG is hot in I^ Discoid in i**. E is cold in 3°. and it is re- 
quired to mix 4 ounces of B, with fuch quantities of the reft, 
^at^ie quality of the medicine may be temperate i 







§* The Proof. 
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Proceed as before, fo you'll find that to make a medicine of 
1 3 ounces, and the qusuity of the form rcfultiM to be tem- 
perate, you mufi: take i oimce of A» i ounce of o^ 4 ounces of 
C, 6 opnces of D^ and i ounce of E : Then fince the quan-i 
tity of B, in the compdfition proposed, is limited, viz. 4 ounces, 
find numbers which may be in fuch proportion to 4 (the quan- 
tity of B alHgnedJ as the hu^nbers 1,4, 6, i, (the qiiantities 
of A) C, D, £^ in the' a&refaid coii)pofition of 13 ounces) are 
%o I (tl^e quantity of B in tbe fald cQjnpofitiop} in nvume^ 
JpUowing. 
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jr : I : : 4: 4 of AV ' 

I : 4 : : 4 : 16 of CJ ipbe mixed with 4 

I : 6 : : 4 : 24 of D | punfes of 6. 

;r : I : : 4: 4 of£ J 

205. Prop, II. A Medicine being compounded of feveral 
£inples, whofe qualities and quantities are known, to find the 
degree of the forni refulting, viz, the exa£t temperament of the 
jnolicine. 

Exampli I . £mppofe a medicine to be compounded of tivo . 
fimples, ztf'z. 6 ounces ^of B' hot in 4**. and 3 ounces of C hot 
in jP. and it is required to find the tes^perament of the medir 
cine, VIZ. the degree and quality nefplting from fuch mixture I . 
Seek in the afore&id.coluxnn AH for the Indices, of the re- 
ipe£tive d^ees and qualities of the iunples given, and difpoie 
diem orderly in ranks right ^inft tbei^ refpedtive quantities ; 
then multiply .each Index by its refpeftiye quantity^, and divide, 
die fum of the produ&.by the Aim of th^ quantities : So wiU 
the quotient be dicfliidex of tl^ fl^ree, and qviality of the. 
medicine. > ' . . .• r ; 
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So in the feid Example^ the quotient will be foxmd 8 J^ which 
js the Index of jy degree^ of heat ; and therefore the faid 'me- 
dicine is hot_ in 3} deg-ees. 

ExampU^. Suppofe a medicine to be compounded of 4 fim- 
ples, wlfeofe qualities and quantittes arelcnowfr,*v/a. 1 ounces 
<tf A hot in 30. 3 ounces of,B hot in 2°. 4 ounces of C. tern- 
Iterate, and 5 ounces of D cold in 4*. and let it be. required 
to lifjd ihe quality, refulting from fuch mixture. Accoi;ding 
to the aforefaid ^ule, multiply each Index by its refbeiaive 
cniandty, ahd divide the fum of thje produces by the mm of 
me quantities, fo the quotient is 4^, which is the Index of 4 
d^rees of colfl (for tbe.di&rence between 5 the.Index Qf the 
teitiperature, and 4^ the Index found, is f degrees of cold)^ 
l^hich is the quality of the faid medicine. 
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Example 3. Suppofe a medicine to be compounded of icrend 
fimpleSy ¥4iofe Qualities and quantities are as fbllour, Vi%. 4 
ounces of a fimpie which is cold in 2^. and moift in i^ ; 5^ 
ounces hot in 3^ and (in refpeftof diyneis and.moifture) tem- 
perate ; X ounc^ hot in 2*. and dry in 2* ; 6 mmoes hot in i^. 
and moiit in 4*; 4 ounces cold in vf^. and incMft in 2^ ; the 
qucftion b to know the temper jeTuitii^? 

In the refdution of ^s queftion-tbeiie nutft ht two difliod 
opentdons, each of them like that in the laft Ezain[fle, viz. 

I. Fii\d inlhe fame manner as Irfo^dit d^^ee and quality 
refidtine from the commixtioe of the qualittes hqt and cold;* 
fo you'll difcover ^-^i which b the Index of ^^ degrees of heac. 
(for the difference between 5, the Lpflex of die tempergture, 
and 57^ the Index found, is ^| degrees .of lie^t ) 
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6 X 6 =. 36 

aX4- 8 

1 


4 X 4 - 16 

5 X 5 - 25 
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2« S^ in the fame manner, the temper refidtino; from A^ 
nuxture of the qualities dry and moift ; and you^ find 37!, 
which is the Index of irf degree of moiftur^i ib that the qua-> 
Itty of die faid medicine is i4 degree ofiieat, and iiV degret of 
moifture, as by the operation is manifeft. 

206. Prop. in. Ta augment or diminijb a Meificin^in qualtty^ 

according to any degree affigned* ' 

Suppofe a medicine to be cpmpounded as follows, viz. i dram or 

a fimpl^ hot in 4^. 2 drams hot in 3^. 2 d^^ams hot in 2^. I dran^ 

2 hot 
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%x^ m i^* KlramcoU in fo. lad i dnun odd in l^* Tbea 
uriU A9<{iialit]r of tfate faid medidoe be in li deeree of hat. 
Ij» \» n^iamfeft bjrthe feoond P]xi|)o£^tioa}. Ncnr m it be re* 
4niml fio^^mgOK^it ^ laid mediane in qualtty, tux. to addiodh 
a quantity of fome <jibe of ,the ifl^nsdpfints {or iboie kidier &»• 
pleV Which may rai/Eb the quality of thiC m^ fy 

'that the temperamen:t of the medicine jdter it' is increafed ia 
.qoanBty, i^s^y be in 2^,Qf heat. ^^^^'^ cboice of fiich a fii^plc^ 
die Ihde^ of whole q]uolity nuiy iexceed iSb& Index of the miallt^ 
affigned, viz. take d^jit iimple which is i^ in 3^. whofe index 
)s 8> th^ proceed attcordine to the i Example of the firft Pro^ 
podtion; io will ^ou find ihat if i dram of the aforelaul inedi* 
jdne be mixed with | dram of that fimple which b hojt in 3** 
^e temper refulting from fuch mixture will be in 2^ of heat. 

Laftlyy By the Rule ofTthrety fay ij^ i dram require ^ dram» 
]Mri|9t (hall 8 drams (thequantky of ihe ppydirine firft giv!») 
pquiffe? 

jb^. 4dfams. So ths^ if 4dr3msaf afiflftplewiiidi ishot 
m 3^« be mixed with 8 dninw of a medicine hot in i|^ deg^ee^ 
temper r^fulting will he in a*, of heat^ as bf the onmtfgw 

i 

Tbt Proof. 
I* ^ ^ 

' j^^X8«i2. 
8 X 4 ^ 3 2 

w)84(7 

f^ r^iiired to din>inifii a medicine in equality^ you 9s^' 
chc^eof ^di a fimple, die bidex of whoTe <{uality 
may oe lefe than the Index of riiequality affigned, and then to 
proceed as before. 

Hei« obfiarvc, Aat if. in queffions of this natiire, the quanti- 
ses <if d&e fimples be eKprefled by weights of diveife denomina-« 
tiofis, they muft be reduced to that wei^t which is ci the loweft 
dcnemination in the queftion* ^ 



io8 The Rule of Falfe. Chap. XV. 

The augmfinting or diminUhmg of a medicine, in refpeA of 

Juantity : AHb the finding of the value of any quantitjr of a me- 
icine, the prices of the ingredients beine known, will be fa- 
miliar to iuch as underftand die Rule of Proportion, and ^lere* 
fore I fhall not infift upon th^m. 
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207* rr^HE RuktfFalfo is always performed by falfe and 
J[ fuppofititious numbers taken at pleafure after thft 
propofition is niade, and die queftion flated: For things are 
iaidto be found out by the RuU of Falfe^ when by falfe terms 
fiipppfedyWtf^fcover, the true, terms require^ 

208. Tht Rule of Falfe^ is either of iingle, or double p^ 
fition. s . • 

The Rule of fingle pofition is, when at once, viz, hj one 
falfe pofition we have means to difcover the true refolution of 
the propofed queftion. 

For Example : J^ J?, and C, determining to buy together ^ 
certain quantity of timber, thatfhould coft them 36Z agree 
among themfelves that B fhall pay' of that fum a third part 
more than vf, and that C (hall pay a fourth more than B. Now 
the queftion is, what particular lum each of thefe parties ou^t 
to pay of the 36/. To rejfolve^this queftion ; firft, put the cafe 
that A ought to pay 6/. of the 36/. and then B muft pay 8/» 
becaufe he pays one third part more than J. And lafUy, C 
ought to pay ic7. becaufe he is to lay out one fourth part more 
than B* This dotie, although by Addition of thefe three fums» 
viz, 6, 8, and 10, I find that I have made a wi-ong pofition 
(their total amounting only to 24/. which ihould have been 
36!) ncverthelefs by thofe fuppofititious numbers, I haypthe 
means to difcover the true fums which the feveral parties Qught: 
to pay : ,For by the RuU of^thrge DireSf, .- 

1. As 24 to 36, fo is 6 to 9/. the part that J muft pay. 

2. As 24 to 36, fo is 8 to 12 /. the part that B ought to pay/ 
; 3. As 24 to 36, fois 10 to 15/, the p^ of the ^(^l.tbaxCr 

muft pay. . . .:♦ 

jK^ 
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209. Here for trial of thia Rule, the total of Ae Aims, found 
ought to agree^with the fam given r So in the above Example, 9,, 
12, and 15, being added together, amount to 36, the fum 
propofed. 

arc. The Rule of Double Pofition, Js, when two falfe pofi- 
lions are fuppofed for the refolution of the queftion propounded. 
As in this, a workman having threfli'd out 40 quarters of grain 
(part of it wheat and the reft barley) received for his labour 
28 f. being paid after the rate of 12 d. for every quarter of 
wheat, and 6d. for each quarter 'of bailey: Now here the 
quefBon is, how many of thofe 40 quarters were wheat, and 
how many barley ? Firft fuppofe at random, that there were 26 
quarters of wheat and 14 of barley, and find how much money 
is due to the workman at the rate oi izd. the quarter of wheats 
and 6^. the quarter of barley ; vvhich is 331. {viz. 26 J.' for 
the 26 quarters of wheat, and 7 x. for the 14 quarters of bar- 
ley,) which he ought to have J-eceived, if the fuppofition were 
right; but biecaufe it differs from' 28 i. the true fum that he re- 
ceived, keep in mind x the difference, which call the firft error, 
or the error of the firft pofition ; Again, propound for the fe- 
, cond pofition, that there were , 30 quarters of wheat, and 10 
quarters of barley; and then the fecpnd errgr will h^y ; fpr 
there is then due to the workman for the 30 quarters of wheat 
30 x# artdfof the 10 quarters of barley 51. in all 351. which 
difiers from iSs. the true fum that he received, by js, and by 
diefe two falfe pofitidns, together with their errors may be dif- 
covered how many quarters of wheat, and how many of barley 
the Workman threfhM, as fhall be further explained as follows. 

21 1. In the Rule of Double Pofition, having drawn two lines 
acrofs, and placed the terms of the falfe pofition, {viz. thofe 
that have the fame denomination) at the uppermoft end of that 
crofs, as alfo each error under its refpeftive pofition ^t tile 
lower eiid of the fame crofs, multiply each error by the contrary 
pofition ; that is to fay, the fecortd error by the firft pofition, 
and the firft error by tiie fecond pofition ; this done, when both 
the errors are of one and the fame kind {viz. both excefles or 
both defefts) fubtrad the lefs produft out of the greater, and 
then the remainder is your dividend : But if the errors be of dif- 
ferent kinds, (v/z. oneof themanexcefs, and the other a de- 
fed) add thofe prodtuSts together, and the fum will be your* 
dividend, which if you divide by the difference of the errors, 
(whfen they are of one and the fame kind) or by' their fum' 
(when they are of different kinds) the quotient' will give you' 
the number you look for, having the fame denomination whh- 
thc felfc pofitions placed at the upper end of the crofe. 



tie fl^ ttute ef Palpi thz^.lS^^ 

Example f ^ HW stxnre queftion being a^fin propofed, pl^te 
Aele teniis» tux. 26 (Kavins the <{diomination of, the Quarters 
of ifriieat in die fiiff (K^TiCioit) ahxf 30 (having^ die fame denomi- 
nation in the fecond pofi&on) at die t^per end of diie crofs : As 
alfo 5 and 7 the two erx^fefpie3ive>^ under them at die loWer 
end of the fame crols) as you may fee it ^^plifi^ by the fok 
lowing pattern; 

26V /J» , 




This done, having multiplied a6 by 7^ tfie procfu^ 1$ iif^^ 
and likewife 30 by 5, the {M'odud is 150, which being dedudle^ 
out <^ 182 (becaufe die errors here are both of the iamc kind^ 
that is, are each of them an excels above 281. die fum that the 
workman received,) the remainder is 32, which bang divided 
by 2 (the dilierence between 5 and 7 the two errors,) leaves in 
the quotient 16, for the quarters of wheat diat the workmanf 
threm'd, iii^ofe complement to 40, vi%. 24, are the quarters 
of barley, that he likewife threfh'd \ fo the workmian receiving 
28 X. for his wages in threfliing out 45 quarters of ^nm. (being 
part wheat, part barley) at 12^. the quarter of wheats and 6d, 
the quarter of barley i direih'd in all 16 quartos of iirtieat, aad 
24 quarters of barl^. 

Example 2. The fame queftion being a^in propounded, fup- 
pofe for the firft pofidoil that there are 8 quifrters of wheat, smd ^ 

fz quarters of barliey, and then the firft enor will be 4/^ for 
I. being accounted for the 8 quarters of wheat, and i^;^ for 
tiie 32 quarters of barley, make in all 24 x. which want 41. of 
a8x« the fum received : Again^ fuppofing that there are 12 
charters df wheat, and 28 quarters of barjby, die iecond «tor 
will be 2x. for I2X. being allowed for the' 12 quarters of wheats 
and 141. for the 28 quarters of barley^ the fiim is 26x. which 
comes 2x. ijbort of 28x. the ri^t fum : Now dien, 8 being 
ttttltipljgdby 2> the produ£l is z6 \ likewife |2 by 4 produces 
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48V <^tit of which tfytMi deduct rd (beeattfe iHe errors tn tfils 
cafe hsLppeti to be both defeats under lis. the fum reoeivei^) 
the reitaaifld^ is 37, which bcjng *vided by 2 {At differ eilpc^ 
of the error^ygivt^ yto in the quoddnt 16% viz. the quarters of 
wbeac^ as* before* 
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ExsTtipk^. The fame demand being the third time produced, 
take for the iirft pofition 10 quarters dt wheat, and 30 quarten 
of bailey, and then proceeding as before, the firfl error w^ 
prove y. wluch upon that pd'^tion is wanted of 281. the right 
film : Agsdn, for the fecond pofition take 26 quarters of wheats 
and 14 quarters of barley, and then the fecond error will he c /• 
W which that pofition exceeds 28 J. the true fum : Kow multi^ 
m^g JO by 5, the product is 50^ and 26 by 3, the produd): is 
78* < AdA here (becaufe the errors are of difierent kinds, one cdT 
^em beiiig a defeA, and the other an excefs) add 50 and 7$ 
t^ two produ£ts together, whofe fum is 1289 which being oi- 
Vided by 8, the fiim of 3 and 5 the two errors, gives in the 
quQj^nt 16, for the quarters of wheat, as before in the former 
m>l|itio0s : So that what pofitions foever you'^ take in this 
queftion, you will always find, that the workman thijeih'd 16 
quarters of wheat, and 24 quarters of barley, which is die refcK 
lution of the queftion prop6uaded. , 

50 -j- 78 
io\ /29 
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2Z2> Heretbe proof is the fame with tbeptoce&ufed infind^- 
jng out Ae enors ; So in the Example preoufed,- 16 and 24 be- 
ing the numbers found, and 16 j. being allowed for the' 16. 
quarters of wheat, likewife I2x. for the 24 qiUuters of barley,^ 
tfieir fum is 281. which was the fum received by the work- 
man. 

Example^ A certain niasi beiiig demanded what was the 
age of each of his four fons? Anfweredy that his eldeft Ton was 
4 years older than the fecond ; his fecohd fon was 4 years older 
than the third; his third fon was 4 years older than the fourth, 
or youn^t; and his fourth or youngeft was half the age of the 
ddeft : The queftion is, what was the age of every fon ? Hertf 

giefs^he age of the eldeft fon to be be 16, then it iflay be in* 
rr'd from the queftion, that the age of the fecond fon was^ 12^ 
the age of the tmrd 8, and the age of the fourdi or youngeft 4 ; 
this 4 fhou^d be half 16 (for the queftion (ays, that the s^e of 
the youngeft was half the. age of the eldeft] but it wants 4 
thereof; wherefore I make a fecond pofition, and take' 2'o for 
the age of the eldeft, then the age of the fecond muft ndcd^ 
farOy be 16, the age of the third 12, and the age of die foufA 
8, wMch (holdd be half 20, but it wants 2 : Now (according 
to the Rule) multiplying 16 (the firft pofition) by 2 (the fecond 
error) the produ6l is 32 : Alfo multiplying 20 (the fecohd po- 
fition) by 4 (the firft error) the produft is 80, and becaufe- the 
errors are both of one kind, to wit, both defcfiive; I fubtrad 
die lefter produ£t from die greater, fo the remainder is 48 for a 
dividend; alfo fubtrafting the leffer error from the greater, the 
remainder is 2 for a diviior : Laftly, dividing^48 by 2, the quo^ 
tient is 24, and fuch was the age of die elddft (on ; therefore 
die age of the fecond was 20, the age of the third 169 and the 
age rf die fourth 12 ; which is half die age of the eldeft, as was^ 
declared by the queftion. 

16 ** 
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cu ^P. xvi. 

Of Prime and Compofite Numbers* 

213. /^NE Number is faid to rmafure^ or be a Meafun of 
V^ another, when it is contained in it a certain number 
of times precifely ; fo that being taken out of it as oft as pof* 
fible, there (hall nothing remain over. Thus, 4 meafures \%\ 
becaufe it is contained in it precifdy 3 times; Obferve airo» 
that one number is faid to meafure another by that number 
which is :the quotient :, So 4 meafures 12 by 3; andreciprocally, 
3 meafures 12 by 4 : And hence any number with the quote, 
by which it meafures another, may be called the reciprocal mea- 
fures of that other numben 

214. A number is called the common nieafure of two or more 
numbers, when it meafures each of them ; fo 3 is a common 
meafure of 6, 9, 12. And if it is the greateft number that 
meafures them, it is called their greateft common meafure \ a^ 
Unity is' their leaft* 

215. A lefler number is an aliquot part of a greater^ when 
the leiTer exadly meafui-es the greater ; and the greater is then 
called a multiple of the lefler. Thus 4 is an aliquot part of 
12, and 12 is a. multiple of 4. . 

216. A lefler number is an aliquant part of a greater, when 
die lefler doth not exactly meafure the £reatef . NoW 5 is an 
aliquant part of 12^ becaufe 2 times 5 is 10, and 3 times 5 is 
15 ; and confequently 5 doth not exaftly meafufe 12. 

217. A number is called a prime number, which has no 
Sieafurebut itfelf and. unity ^ and which confequently is the 
produft of no other numbers. So 2, 3^ 5^ 7* ^^- are prime 
nimibers. 

218. A compofed number, is that which fome number 
tneafureth, as 4^ 6, 9$ 10, 12, ^c* 

219. Numbers prime to one another, are fuch, as have no 
other common meafure but ah unit. Thus 15 and 32 are 
prime to each othet \ for tho' 5 and 3 will meafure 15, yet 
neither 5 nor 3 Will meafure 32* 

220. Numbers compofed to one another, are fuch, as have 
(bme number fot their common meafure. So 15 and 21 are 
compofed to orle anothel", for 3 will meafure 15 by 5, and 21- 

aai. AH even numbers, except 2, are compofite- But of 
odd numbers fome are prime, as 3, 5, 7 ; and ibme. compofite^ 

I as 
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ms 9, 15) 21 : And fmce the feries of even and odd numbers 
comprehend all numbers, it follows, that 

222. All prime numbers are odd, except the prime 2. 

223. If a number meafures* each of two or more feveral 
numbers, it will meafure their 4iim : And if it meafure them 
ail but one, it cannot meafure the fum. 

^ 2^4. If a ntnnber meafnres tkc fum of two numbers, and 
filfo meafures cme of thofe numbers, it will meafure the other ; 
or^'if it meafuies the fum of feveral numbers, and alfo each 
kS the parts biit one, it muft meafure*tkat one a^fp. 

225. The number A, th^ meftfures anodier B, ;neafure$ 
A\ ^Rt numbers ikat B meafures^ i. e, all the multiples of B ; 
fimd what is xnestfured by A, is fo by all the aUquot parts 
cyf A. 

226. No even number can meafure any odd number* 

227. If one number A, meafures eadi of two other niunbers 
S ana C, It will alfo mea&re the remainder after B is taken 
otit of C-as oft as poffible. 

22S. Of whatever b&ars any number is compofed by Mul- 
^Kcatson, it is refidvaUbe iisto the fame by Divifion, /. e,, it is 
meaiurable by each of thefe fadors, or the produxSt of any 
two or more of them. 

229. £f the two right-hand figures of any number are mea- 
liumble by 4, the whole number is meafurabie by 4. 
' 230. If th^ three right-hand figures of any number are 
^InealuFabk by S, the whole is meafurabie by 8. 

231. If the £xm of the digits or figures, conftituting any 
^uxmer, is a multiple of 3 or 9, then the whole number is 
a multi^e of 3 ^r 9. 

232. If the right-hand place of any number be a cypher, or 
5, mt whole is a imdtiple of 5. 

233. If the rigbt-Iumd place of any number be a cy^\ytty 
the whole is a multiple of 10. 

234. If a ntimber cannot be divided by fome prime num- 
ber^ not greater than the fquare loot thereof, that number is 
a prime, 

235. The unit's place of all prime numbers, except 2 and 
5, muft be filled by one of the following digits i, 3, 7, or 9^ 
for all even numbers, and thofe which end with the digit 5^ 
are compofed. 

q^^, Tofind^hich of the odd numbers ending with x, 3^ 
7, pr 9, under 1000, are primes; and to find the component 
parts, of the reft, from fuch a Table as the following, the 
problem may be eafdy folved ; for if any number not <^vi&ble 
^y ^ 9' 5) ^^ ^^ exceedii^ the givcsu number J0009 h^e 

fought 
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foug^ in the TaU^ dnls, viz. tfaei hundreds «t . the lop or 
bottom^ ani th^ tens and limits ki the ma^^ i dien under 
the hundreds, and on a Kne witb't^e t^ns ar^d un^ yriX be 
fourid P, i£ the number be a primes or it) leaft/conptpooent 
prime, if the number be compoiite. 

Then ditidfe the numbef by its leaft coignpoilent pfime> and 
ufe the quotient ip like mannej^. '', . 

So 829 & found to be a piime ; and 48^ is |bi|njd to be 
divifible by. 3 : Now 483 dividiedt by 31 quotes 16^^- ^hic^ by 
the Table is a multiple cf 7 ^ smd CQnfiK}Uently 161^ divided 
by 7, quotes 23^ which is a prime 3. whence- tl^e cpmpopent 
primes of 4S3; are 3, 7^ 23. ' * 

237. But to make tUs taJNe ufefitl for all* nuiiibers iinder 
100O9 let even numbers be dividol by % conttnUaOy| a^ ojft ^ 
poffibk; and let tho& numbers whkh end in 5,* be divided 
by 5 as qA as pofifble, and die rofults^ fought in the TWble^ 
as oefiare. 

Thus, if 616 be divided hf ^ three tixncsj it quotes 77> 
which by the Table dv^^ 7 for a nusafure, and the quote is 
II, which by ^<) Tabid is a prime ;^ cqniequen^ th.^ com- 
ponent primes of 6165 are 2, 2^2^ 7, 1%, 

' A^un,.435 divide by 5^ qtidte^ S7, which by theT^ble 
give$ 3 for a nj^ure, \^hicb c^uofte 291 a pF^n^ > wftiei|ce 435 
is compofed of 5, ^, 29. . 

238. The cdodaring of fiich jsl TaUe being; no^di^cult^ I 
Ihalijiext fliew die metfhod of ^erformin^ it^ 

Let the paper beiiift rul'd with as many columns^ as the 
limiting number contains himdre^s ; then nunfter the hundreds 
at top. and botttomi) an4 &e tem ai^4up|s in tht nuyrgps^ 
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Firfiy Then in the place of the firft odd prime 3, put P ; 
and then raife 3 to all its powicrs under loooy tlie number 
given, and in their places put 3. 

Secondly^ The next odd number is 5, which is pafled bjr^ 
becaufe its multiples end in .5^ 

Thirdly y The next odd number is 7^ whole place is yet 
vacant, and is therefore to have P in itj then multiply the 
numbers bdoneing to every place that is filled bv 7, except 
fuch as give produm greater than the limiting numoer, and in 
the place of the proau£t put the figure that was in the place 
of the multiplicand, or elfe the multifdicand itfelf, if it be a 
prime. Then in the place of the fquare of 7, put 7 1 and by 
that fquare multiply the fame multiplicands, putting in me 
places of the produ£b as before. /Jfo in the places of the 
powers of 7,' put 7, and by thefe powers multiply the fame 
multiplicanas^ putdng in the places of the produ£b as befose. 

Fourthly y The next odd number is 9, whofe place is filled, 
and therefore to be pafled over. 

, Fifthly y The next odd number is 11, whofe place is yej 
vacant, and is therefore to have P in it > then by 1 1, multiply 
the numbers belonging to every place that is filled, exc^t 
fuch as give produ£b greater than the limiting number, and m 
the place ofthe produft, put the figure that was in die place 
of the multiplicand, or elfe the multiplicand itfelf, if it be a 
prime ; then in the place of the fquare and other powers of 
IT, put II ; and by the fquare of the other powers of 11, mul- 
tiply the fame multiplicands, putting in the places of the pro- 
duds, as before, and fo ufe 13, 17, 19, 23, ^c. omitting 15, 
^l^ 2^, 27, ^c. ' 

239. To reduce any number g?ven into ite component 
primes. 

Rule. Diidcfc the numbe?: given bv 2 continually as oft as 
poffible, without a remainder, and die refiilt by 3 as oft as 
poffible, and this laft refult by 5, 7, x U I3> ^ ^11 the pnmc 
numbers, 'till there arife a quotient lefs than the divifor i 
^d then the divifors and the laft dividend are the primes, com- 
pofing the number given, 

Examp. I. Reduce 122760 to its component primes. 



» III m \ II > pt» 

2 )61380 

3) ^5345 . . 

• • ?034t 

Anftw 5^2^2,3,3,5,1 1,3 X, 

» • . ' 

' In the operation I have Omitted tbe dhrifion by 7, becsuife i^ 
virouH not meafiuje 341 j vid afterward omitted dividing by i^ 
^pi, 17, becaufe they ;ve ho aliquot parts of 31. 

^aiBf.2. fiedi}ce36o to its conAitucnt frimes* 

2 ) 180 

r a) 90 

3) 45 



3)15 

s 

Anfwfir aiZ, 2,39 33 5' 

. ;t40. To find all tthe juft divifc^ of any number. 

.. Rule. Make ^ many oplttmns as t^re are difieient com- 
ponent primi^s.in the givpn number : And at the head of each 
column place each prince, and where there are more than one 
prime of the fame fort, place in the fame column the powers 
of diiat prime) till the index i4 th)^ laft power be the number 
of tfiofe like component primes j laiUy, multiply every num- 
ber in the firft column by every number in the fecond, placing 
each produft in the fecond ^ and then every number in the 
firft and fecond "by every number in the tWrd, placing each 
produft in the third, and fo with the 4th, jtfi, tgc columns, 
till all are thus ufed. 

And fo Ihall all the numbers in thcfe feveral columns, be all 
jth^ dlvifors required. 
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Example. Find ^11 the juft divifors of 360, 



il9 



2) 360 


2) 


180 


2) 


90 


3) 
3) 


45 
15 


5) 


5 




Anfwer 2, 3, 4, 5, 6, 8, 9, 10, la, 15, 18, 20, 24, 30, 36, 40, 
45» 60, 72, 90, 120, 180, 360t 

7A-1, To find 4II the aliquot parts of any number given : Find 
»I1 the juft divifors of the number given by Art, 240. excluding 
the number itfelf^ which divifors with unity" are all the aliquot 
parts. 

So, all the aFiquot parts of 366, are i, sl, 3, 4, 5, 6, 8, 9, 
10, 12, 15, 18, 20, 24, 30, 36, 40, 45,60, 72, 90, I20;» i8o. 

242. A number which can be me^ured by t^o or more 
numbers, is called their common multiple ; and if it be the 
leaft number that can be fo meafured, it is called their leaft 
common multiple. 

243, To find the leaft common miJtiple of two, cat mpr^ 
given numbers. 

Rule. Set down the given numbers on a line, and divide them^ 
feverally'by 2, 3, or any other number which will meafure twot 
or more of them, and place their quotes with the numbers not 
divided on a line beneath ; divide diem continually by the fame 
or any other numbers, till the refults be units, ' referving their 
feveral divifors : which divifors multiply into each other con- • 
timially, and the produft fhall be the number fought. 

Note J If the numbers are prime to each other, then the con« 
tinual produ6l of tl^q, given number will be their leaft comn;iOA 
piultiple^ 

\ 4 Emtti^^ 
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Exa^np. I. Fin4 the Icaft con^nqn multiple of 2, 3, and 4.. 



Diyifors 2 
2 

3 



2 

2 
+ 

3 

3> » — 

It 



2>3»4 



I — 



Anfwer 12 is their leaft common inultiple. . 

Bxamp. 2. Find the leatft common multiple of 2, 4^ 6) 10^ 
I5t| and 15. 

2 
2, 4, 6, 10, 12, 15 2 



Diyifors 2 
2 

3 
5 



» • . . . , • 
J. 2. 3' S» 6, 15 

I. 3. 5> 3» »S 

>» 5> U 5 

», I 



4 
3 

12 
5 

60 



Anfinrer 60 is the leaft coijimon multipljs, 
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CHAP. XVII. 

Notation of Vulgar Fractions, 



fjL^. fT^HE Do£hine of FnuEtions depends upon tliis fuppo- 
J|[ fition, that unity, or at leaft one whole thing what* 
fo^er it be, may in mind be conceived divilible into any num- 
ber of equal pai^s. Spme will not allow i or unity to be a 
number, when it is confidered in the abftra^ and feparated 
from matter ; But fince that prince of Arithmeticians) Diophan* 
ttts of Alexandria J in feveral of his fubtil problems mentions 
lenity ^ a number, and propounds it to be divided into num- 
bers \ I Ihall take tihe like liberty to efteem i or unity as a 
number, and likevdfe fuppofe it divifibie into any number of 
equal parts. 

245. A broken number, otherwife called a fradion, is only 
part of an integer or whole number, as if you would exprefs in 
^gures the length of a piece of cloth, that contains three fourths, 
or (which is all on^) Oiree quarters of a yard, you may write 
k thus I J that is, an entire yard being fuppos'd to be divided 
into four equal parts, the length of the piece propofed is three 
of -thofe four parts : In like manner, (a foot being divided into 
12 inches) you may write 6 inches thus -rr that is, fix twelfth 
parts of a loqt ; or if the foot be divided into one hundred equal ' 
parts, to exprefs tw|snty-iiye of thofe parts, fet them down thusf 
1^, that is, twenty-five hundredth parts of a foot, 

246. A fra£i:ipn confifts of two parts, the Numerator and 
the Denominator, which are placed one above the other, and 
feparated by a little line. 

247. The Numerator is the niunber fet above the line, and 
|fae Denominator is the niunber placed un- 
derneath : So in the aforementioned frac- 3 Numerator. 
don I, the number 3 placed above the line "J Denominator. 
is the Numerator, and the number 4 fet 

^der it is the Denominator. Alfo in this fra£tion 4%% the Nu- 
pierator is 6^^ and the Denominator is X2« The Denominator 

is 
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is fo called, bccaufe it denominates or declares into how many 
equal parts the integer or whole number is fuppofed to be di- 
vided ; and the Numerator is (b named^ becaufe it numbers* or 
cxprefles how many of thefe equal parts of the integer a^e fighi- 
ficd by the fra£tion. 

248. If two fraftions have the fame denominator and diffe- 
rent numerators, that fraftion is the greater w&ofe numerator is 
(Jie greater : But if two fraftions have the fame numerator and 
different denominators, tb^t fradbiori is? the ^eater whofe deno- 
minator is the leafl j for the fewer the parts are, into which the 
whole is ^vided, -the greater muft one of thbfe parts be. 

249^ Hence by miStiplying the numerator, the fraftion will 
be multiplied j and by dividing the numerator the fraftion will 
be divided. 
-For inftancc, if the fraction tV be propofed, and its numera- 

3X2 6 

tor 3 be multiplied by 2 » the produS = — is plainly thp 

double of t'j. 

* And if, in the fame fraftion, the numerator 3 be divided by 
3, the quotient y\ is evidently the third part of y\. 

250. Alfo by muktplying the denominator the fra6Kon will 
be (fivided, ana by dividing the denominator the fTa<9ion will 
be multiplied* 

For .example, if 12 the denominator of the fraftion y\ be 
multiplied by 3, the produft {^^:=z) ^^ is the third part 
of^. ' 

And if, in the fame fraSion, the denominator 12 be divided 
by 2, the quotient (| =) -^ is the double of y\- 

2CI. But if both numerator and denominator, be multiplied 
or divided by the fame number, the fraftion arifmg will be of 
die fame value. 

252. A fraction is either proper, or improper. 

253. A proper fraftion is that whofe Numerator is lefs than 
the Denominator ; fuch are the fraftions before-mentione4 
h Tx> tV^» and the like. 

254. A proper fraftion is either fingle, or compound. 

' 255. A fingle fraftion is that which confifls of oneNumera- * 
tor, and one Denominator \ fuch are |, A* tV^j and the like. 

A fingle fraftion often arifes in divifion of whole numbers^ 
for when the divifion is finifhed, if any number remain, it is 
to be efteemed as the Numerator of a fraftion, which has the 
Divifor for a Denominator, and is to be annexed to the integer 
or integers in the quotient j as part of the quotient; which 
fyaftion always exprefTes certain parts (pr at leaft a part) of an 
integer of cfittre unit, vvi^ich has the famp denomination with pne 
2 9f 
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of die iitf^ers in the quotient : So if 17 pounds be given to be 
equally divided among^ 5 perfons, there wifl arife 3 entire pounds 
in the quotient, and there will be a remainder or 
furplufege of 2 pounds, which 2 is. to be placed, 5) 17 (jf 
as the Wumerator of a frauftion, over the Divifor 
5 as a Denominator j fo will the frafliion be |, and the com- 
plete quotient wHI be 3|, that is 3 |)ounds and 2 fifth parts of 
a pound forever^ perfon s (hare. 

A fingle frafbon does likewife arife, when a lefler whole 
fnimber is given to bp divided by a greater ; for in fuch cafe 
the Dividend is to be made the Numerator of a fraftion, and 
the Divifor th^ Denominator j which fraftion is the true quo- 
lient, and always expreffes certain parts (oratleaft apart) of 
afti integer, which has the fame name with the Dividend. So 
if 3 pounds Sterling be given to be divided equally among 4 
perfons, the fhare.of each, that is, the quotient will bei, to 
tvit, 3 fourth parts of a pound. 

Li Tike manner, if 5 be given to be divided \y 8 ikt quo- 

S' jnt is I ; fo that the Numerator of a fraftion is always a 
ividcna, Ae Denominator is a Divifor, and the Frafticwi it- 
^If is tfce Quotient. 

256. A compound Fra<9ion (otherwife called aFraftionof a 
FraQion) is that which has more Numerators and Denomina- 
tors tbaii one, and may be difcovered by the word (of) 
which is interpos'd between the parts of fuch compound Frac- 
tion: So I of I, is a Fraftion of a Fra6Uon, or compound 
Fradion, and expreffes two thirds of three fourths of an in- 
teger, v/z. a pound Sterling being fuppofed the integer, and 
firift divided into four parts, three of thofe four parts are equal 
to 151. Again, if die faid 1.5 x. be divided into three parts, 
two of thofe three parts are equal to lox. therefore the com- 
pound FraAion | of |: <rf a pound Sterling does exprefs 10 j. 
In like maraier, the compound Fraftion i of J of f of a pound 
Sterling, that is, one fourth of three fourths of four fifUis of a 
pound Sterling expreffes 3 x. as will be manifeftcd hero- 
after. 

257: An improper FraSion is that, whofe Numerator i» 
either greater, or at leaft equal to the Denominator : So tliis 
Fraction V> that is 16 fourths, is called an improper Frac- 
tion, and fo is this I ; and a Fra^on of this kind may well 
be fumamed improper, becaufe it will not admit the definition 
of a true Fraftion ; fmce it is always greater than an entire 
unit, or at leaft equal to it; fo fixteen farthings, or'/ of a 
penny are- equal to 4 entire pence ; and 4 farthines or | of a 
penirir arc equal to i penny : Therefore when the Numerator 



4 
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is greater than the Denominator, fuch improper FradHon iGg-' 
tines more than i or an integer ; but ^hen the Numerator is 
«qu^ to the Denominator, (be it what 'number foever) fuch 
improper fra£tion is. always equal to unity;, or i integer. 

258. A mixt number confins of entire units (or integers) or 
tt leaft of uni^ (or i integer) and a fra£tion annexed : Thus 
Stt) ih ^^^ ^^ lil^> ^c called mixt numbers : So that if a 
piece of timber be five feet and eleven inches in length, you- 
maj write that length thus, 5!! ; in like manner, one mile and 
three quarters or fourths of a mile may be expreiTed thus i|. 
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CHAP. XVIII. 
Repuction cf Vulgar Fractions. 

259. nr^ HE fame parts of Njumeration, as have been worked 
]^ in whole Numbers in the preqpdihg Chapters, are' 
like^ft to be performed in Fractions : But iidt of all Reduc- 
tion of Fraftions in diverie kinds muft be known» which being 
the principal (kill in the Dodtrine of Fractions, ought to be 
diligently obferved by the learner, 

260. Two numbers being given, their greateft common Di- 
vifor, that is, the greateft number which will meafurp or divide 
each of the numbers ^iven without leaving any ri^nuunder, 
may be found out in this manner, vi%. Divide the greater num* 
ber by the lefs, then divide the Divifor by the remainder (if 
there be any) and fo continue dividing the iaft Divifors by the 
. remainders, until there be no remainder, (negleAing the quo- 
tients) i fo is die Iaft Divifor the greateft co^mion Divifor to 
^e numbers given. 

Thus, if the greateft common Di- 
vifor to the numbers 91 and 117 be 91) 117 (i 
ibught, divide the greater number 91 

117 by 91, the remainder is 26; by j j. 
whichdividing9i,thc remainder is 13; 26) 91 (3 

by which dividing 26 the remainder 13 • 78 

o ; fo is 1 3 the greateft common Divifor , 

to the numbers 117 and 91, as is ma^ 13) 26 (^ 

nifeft from dividing each of them by 26 

13; for 13 is found in 91 precifely , *-— — ; --. 

7 times, and in 117 precifely 9 times. . , o . 

In like manner 29 will be found a 

commoii 
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common Divifor to 116 and 145 ^ and 51 a common Dhrifor 
to 561 and 6i2. 

261. A fingje Fra£lion may be abbreviated or reduced into 
the leaft terms, by dividing the Numerator and Denominator by 
their grcateft common meafure (or Divifor j) for the quotients 
ynSi be the Numerator and Denominator of a FraAion equal to 
the former, and in the leaft terms. 

So if the Fradtion ^^V be given to be reduced into the leaft 
terms, fearch out the greatcft common Divifor to 91 and 117 
by the laft Rule, which will be found 13, and then dividing 91 
by i3> the quotient will be 7 for a new Numerator; alfo 
dividing 117 by 13, the quotient voll be 9 for a newDeno* 
minator : So tne fraction ^ is reduced into the leaft terms, 
viz. into the fra£tion i. In like manner \^% vtdll be reduced 
to ^. And Iri to tl : But here you are to obferve, that if 
the greateft conunon Divifor to the Numerator and Denomina- 
tor be I, fuch fraction is in its leaft terms already : $0 the 
fraAion ^ cannot be reduced into lower terms, becaufe the 
greateft conunon Divifor will be found i ; the like may hap- 
pen to infinite others : And though the laft be a genioal Rule 
.for Redu£tion of Fra£lions into their leaft terms, yet there are 
.o&er pra£tical Rules, which in fome cafes will be more reaidy, 
(efpecially to beginners) viz. 

262. When ti^e Numerator and Denominator are even num- 
bers, they may be meafured or divid<ed by 2. Therefore in 
fuch cafe you may take the half of the Numerator for a new 
Numerator, alfo tne half of the Denominator for a new De- 
nominator. So if I7 be given, draw at length 

•the line which feparates the Numerator ^m .16 8 
the Denominator, and crofs the fame with a -— — 

. down-ri^t ftroke near the Fradion, as vou 64I32 16 8 
may fee in the Margin ; then take the naif 

,pf 16, which is 8, for a ne\y Numerator, and the half of 64, 
i^ch is 32, for a new Denominator : Again, the half of 8 is 
4, for a new Numerator, alfo the half of 32 is 16, for a new 
Denominator \ and proceeding in the like manner, there will 
be found ^ equivalent to ^|. 

263. When the Numerator and Denominator ^^5 45 9 
each of them end with 5, or one of them ends 1 1 
with 5, and the odier with a cypher; they may +751951*9 
be both meafured or divided by 5. So Iff, will 1 
be reduced into -^ and ^^^t into t^, as by the ope- ^rf 
ration in the Margin is ^anifeft. ^aJs^lii 

264^ 
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264. Whenever vou can find any other ntrmbcr^ \rinch 
will cxa<91v divide tne Numerator and Denominator (thou^ 
it be not tne greateft common Divifor) you may 
divide the Numerator and Denominator by fucn 28 
number as before : So || may be firft reduced to — . 
-ir by 4> andVr may be reduced to | by 7, as by 84 21 [ 3 
the operation is manifeft* 

265, When the Numerator and Denominatory 4 j 00 
each of them end with a cypher or cyphers, cut "^ | 00 
off eaiial cyphers in both, and the Fra^on will 
be reduced to lefier tenns : Sa f ^ is reduced to |, _7 [ 



00 

00 



^ V21 VIC 

266. An cxpr^ffion of the following form, viz. —3 — -oTT-^> 

which denotes the continual produ£l of 4, 21, and 15, divided 
bV ti)e continual produdi of 30, 18, and 14, may be abbre- 
Yiated, by dividing any of the factors or parts of the Numerator 
and Denominator by fbme number that is a common mea- 
fure of thofe parts : Thus becaufe 2 will meafure 4 (a part of 
the Numerator) and 14 (a part of the Denominator) the Frac- 
tion will be reduced to ^>^^^^^S. . and becaufe < will mea- 

30X18X 7 ^ . 

2 V 21 V^t 

fure 15 and 30 it will become 7 — -^^ — =^i aUb becaufe ^ will 
^ ^ 6X18X7 ^ 

meafure 21 and 18 it will be -^^^^ . Now fmce the munb^ 

oXoa/ 

7 IS a faSor in both Numerator and Denominator, it may be 
ferthcr reduced to |^; and fmce 2 a part of the Numerator 

^wll mcafiire 6 a part of the Denominator it vrill become 
1X3 

—75 and becaufe 3 wiU meafure 6 it will be ^~ , or -|. 
3^^ 3Xa ' 6 



Thus, 
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Thus, if it were required to abbreviate . 35 



1, Dividtng by 7 reduces it to 

2. Dividing by 5 reduces it to 
J, joivi^ by 4 reduces it to 



49X40 
I2X 5 

7X40 •- 

7X 8 

3X1 ^^ 

7X a'°*^i4' 



But the operation may be performed much fliortcr by can- 
celling die figures that are divided, and writing the quotients 
of thofe di^^ns either above or bdowthem: Thus, in the 
laft Example after dividing by 7, 

the FraOion might ftand thus "^^ 

7 

I. 

i 



After dividing by 5, thus 



And after dividing by 4, thus 



7 » 
I 

7 I 



Sui^e it were required to abbre«ate ^X45x33 * ** 
TcTtdt ^di all ^ figures ufi^i in the <qieni^oa wi}l ftuid « 



follows 



I- I 

,Ax4gxz3 

4 9 fJt 



>1= I. 



/ • ♦ 



-a6j5, 
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267. Tbe^ue of a fiagle fradion in the knovm parts^of 
the mt^er, may be found out in this manner, viz. mukiply 
the Numerator 6f the Fraftion proposM, by the number of 
Icnown parts, of the next inferior denomination, which are equal 
to the integer, and divide that produ£t by the Denommator, fo 
is the quotient die value of the Fra^on in that inferior deno- 
mination ; and if there happen to be any Fraction in the quo* 
tient, you may find the value of it, in the next inferior denomi* 
nation, by the fame Rule, and fo proceed till you come to the 
leaft known parti. 

9 

So the value of ^^ of a pound Sterling vdll 20 

be found iix. %d. viz. multiply the Nume- rz 

rator 9 by 20 (the number of fluUings which i5) igo ( x i^^ 
are equal to i pound Sterling) the produ£t is 16 

180, which being divided by the Denomina- 
tor 16, the quotient is iiV^ (hillings. In 
like manner, the value of V? of a {hilling 
will be found 3 pence ; for multiplying the 
Numerator 4 by 12 (the number of pence 
in a ihilline) the produfh b 48, which being . 

divided by 3ie Denominator 16, the quotient '"/ 4* (3 
is 3 pence. Alfo the value of ^^ of a pound 
Sterling, will be found los* g^a. o 

2684 A mixt number may be reduced to an improper Frac* 
tion eqiuvalent to the mixt number, in tlus manner,, vix. mul* 
tiply me integer or integers in the mixt number, by the Deno* 
minator of the Fra&ion annexed to the integer or integers, and 
unto tile produA add the Numerator of the faid Fradbion ; fb 
is tiie fum, the Numerator of an improper Fraction, whofe 
Denominator is the fame with tiiat of tiie faid Fra^on an* 
nexed. 

So 4 -l-T ^Q be reduced to die improper Fraction 4| for 4 
iKing multiplied by 12 the product is 48, to which adding the 
Numerator, 1 1, the fum is ^9 for a new Numerator, which be^^ 
ing placed over the Denommator 12, gives the improper Frac« 
tion 41 ; which is equivalent to 4 H (as vdll appear by Jrt. 
27 1.) In like manner77 will be reduced to V* 

269. A whole number is reduced to an improper Fra£tion» 
by placii^ the whole number given as a Numerator, and i as 
a Denominator. 

So 14 int^q^ vnll be reduced to the improper Fraction '^ 
and one integer to the improper Fraction |. 

270* 
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^70. A whole number is reduced to an improper Fraftion, 
V^ch fliall have any Denominator affigned, by multiplying thil 
Vrhole number given by the Denominator ^gned, and placing 
the product as a Numerator ovef the faid Denominator. 

As if 13 be given to be deduced to an improper Frtifliori, 
■whofe Denominator fliall be 4, multiply 13 by 4, theprodud 
is 52, which being placed over 4, gives the improper FradHon 
^ equivalent to 13 (as will appear by the next Art,) In like 
manner 13 may be reduced to V» 

27 1. An improper Fra<Sydn may be rediiccfd to its equivalent 
Whole number, or mixt number^ iii this niknner, nA%, divide the 
Numerator by the Denominator^ and the quotient will give 
the whole number or mixt number fought : So the improper 
JVaftion \\ will be reduced to this mixt number 44.^ > for if 

fp be divided by 12 the quotient is \\\. Alfo thi^ improper 
ra^on '^ will be reduced to the whole number 13. 

272. Fractions having unequal Denominators^ m^y be rt* 
duced to Fra£tions of the fame value, which fli^l have equal 
Denominators, by this Rule and th^ next following, vi%. wnen 
two Fradions having unequal Denominators^ are propofal to 
be reduced into two other fraftions of the fame value, which 
IhaU have a common Denominator^ multiply the Numerator 
of the firft Frafliion (that is either of them) by the Denomina- 
tor of the fecond, and the produ6l fliall be a new Num^ator 
(correfpondent to the Numerator of that firft Fraftion;) alfo, 
mnltiply the Niunerator of the fecond Ffafition by th^ De- 
nominator of the firft, the produ£i is a new Numerator (cor- 
refpondentto the Numerator of the fecond Fraftion;) laftly, 
multiply the Denominators one by the other, and the produ6b 
is a conution Denominator to botn the new Numerators. 

Thus, if the Fraftions I and f ]be propofed, mul- 
tiply 2 by 5, theprodud 10 is a new Numerator 2 4 
coirefpondenttthto 2: Alf6 multiply 4 by 3, the j; 3 
produd i 2 is a new Numerator correfpondent to 4 : — — ' 
Laftly, multiply 3 by 5, and the produft 15 will be 10 12' 
a common Denominator to the new Numerators : 5 

So the Fractions || and || are found out, which 3 

have equal Denominators, and each of thefe new. -* 
FnUXons is equal to its correfpondent FraSion firft 15 
^en, yh. 41 is equ^ to |, aftd \\ is equal fj as 
IS mamfeft by Art. 261. 

273. When three <Jr more Fraftions havinc unequal Deno- 
minators, are given to be reduced to other Fradtions of the 
iame v^ue wim thofe given, but fuch as fliall have one com- 
mon Penominator ; multiply continually the Numerator of the 

^ K - firff 



/ 
/ 
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firft Fra£^ion into all the Denominators, except its own, /. r, 
the Denominator of that Fra£tion 5 and referve ithe laft produ<9: 
for a new Numerator, inftead of that firft Numerator : In like 
manner^ multiply continujdiy the T^umerator of the fecond 
Fraction into all the Denominators, except the Denominator of 
the fecond Fraftion ; and referve the lafl, prodittft for anew Nu- 
merator, inftead of the fecond Numerator : Proceed in like man- 
ner to find out hew Numerators for the reft of the given Fractions. 
Laftly> multiply continually all the Denominators one into an- 
other^ and the faft produd will be a conunon Denominator to 
all 0ie neW Numerators. 

As for Example, if thefe three FraAions 4, |, ^„ having unr 
equal (or different}* Denominators, be given to be reduced «to 
wree other Frafiioiis of the fame value, which fhall have equal 
Denominators, (or one common Denominator.) Firft, mol^ 
tiply continually the firft Numerator 3 into 
idle fecond ana third Denominators 5 and 7 ; ,f ^t^ ^^ 
fajring 3 times 5 makes 15, which multiplied ^^^ ^"Jf^ ^"^^ 
by y produces 105, for a new Numerator inflead of the firil 
Numerator 3 : Secondly, multiply continually the fecond Nu- 
merator % into the firft and third Denominators 8 and 7 ^ fayr 
11^, twice 8 is 1$, which multiplied by 7 produces 112, ror 
a new Numerator inftead of the fecond Numerator 2 : Thirdly, 
multiply continually the third Numerator 5 into, the firft and 
fecond Denominators 8 and 5 ; fayii^, 8 times 5 makes 40, 
which multiplied by 5 produces 200, tor a new ^luraerator in- 
ftead of the third Numerator 5 : Fourthly andlaftly, multiply 
condnually all the Denominators 8, 5, and 7, one into ano- 
ther; favine, 8 times 5 makes 40, which multiplied by 7 pro- 
duces 280 lor a Denomina^tor to each of the three new Nume- 
rators IOC, n2, and 200, before found out: And fb thefe 
threeFraflions TilviiS, and |fg are difcovered, wWch have 
one common Denominator: 280 ; and every one of them is 
equal in value to its correfpondent Fraftion firft given, vix. 
11^ is equal to | : AJfo k\l is equal to I j and.||| is equal tol 
f J as may eafily be proved by Art. 261. 

After the fame manner, thefe four Fra£kions 5^ I, f, and 1^- 
are reducible to thefe |Jg, 4|o^ |||^ and f?^ which have 36) 
for a common Denominator ; and are equal in value refpec- 
tively to the^four Fraftions given to be reduced* 
^Afo/^, Although by the aforegoing JrU 272. and 273. any 
multitude of Fraftions may be reduced to a comimon Denomi- 
nator ; yet becaufe Fradtions in their leaft terms are fitteft for 
ufe, I fhall fhew how lefTer Denominators than thofe diat are 
difcovered by the fai'd Rules, may frequently be found out. 

274. 



' 274* When % or more FrafKoiis having unequal Detiomi* 
liatorsy are given to be reduced to other eduaf Fra£tions having 
the leaft common Denomioator poffibk 5 hnd by Art. %j^y the 
leaft conunon multiple of all the given Denominators, fo fhali 
that be the common Denominator required^ 

Divide the faid common Denominator feverally, by the De* 
nominators of the given Fraftions^ and multiply each Numera« 
tor refpe«aively by the quotient arifmg from its own denomi- 
nator, and the produ£b will be the Numerators required. ^ 

Examp. !• Reducci^^ and ^ to equivalent Fra£tionS| havii^ 
lihe leaft common Denominator poffible. 



ByJrt.2J^i^ 6 



la « 18 Thcneforei X 2X 3 » 36 the 

common Denominator* 



a • 3 



^Mi 



' ' 3 



wto 



T^en II =2 3. And II -s 4. 

And (3><5=) IS* And (7x2=) 14, AretheiiewNtt* 

nierators* 
.Theref<Mre ^ and || are the Frafkioiis required* 

^ £xamp.2, Redhicef^f^l'.^il^andiitoequivalentFrAc^ 
liom having the leaft common Denominatpr pofEble* 

^ 3 ; 6 ; 9 . 12 • 18 i 36 



2 



■Hki 



i«k 



1^2.3. 4 * 6 . 12 



irikMB**^ 



•«««iiiri» 



2, • I • 4 • 2 4 4 



I • 



I • 2 



■Mi»' 



II 

Thef^re 3X3X2X2 ^36 is the common Deno* 
j&inator. 

Then 36 divided feverally by 3 • 6 * 9 # I2 • 18 and 36* 

Will quote ' 12'- 6. 4. 3. 2 aixl u 

Which Quotients multiplied) ^ ^ ^ « ,, ^^j •^ 

refpeaiTelyby ^ J 2. 5- 4t 7 '" and 1 3, 

Troduce die new Numerators 24 • 30 . 16 • 21 . 22 and 13^ 
And-|4.|o . II . tI . H ^x^d IS sure theFra£Hons reqdred* 
Examp. 3* Reduce |. y^ . | • | • I sCnd ij to th^ leaft com** 

Jnoa Denominator poffible. 
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8 . 12 . 9 . 3 • .6 . 4 



2 



4- . 6.9.3.3.2 

3t • 3 • 9 • 3 • 3 -^^ 
I • 3 • 9 • 3 • 3 

I . 7 . I . 1 



' 2 

2 

3 

I • ;. 

Thcirf<«e 2X2X2X3X3= 72 is the conuiK)n De- 

Roinin^toi:. 

Then 72, divided feverally by 8.12.9.3.6.4 

Will quote . . . - , 9. 6 . 8 . 24 i 12 . 18 
Thofe multiplied by . . s * 7* 4* ^ ' 5* ^ 

Produce • . . 45-. 42 . 32 . 48 • 60 • 18 

Anfwer f J . f | . f*- . f | . || an*^|. 

575- A compound Fraction (otherwife called a Fraftion of 
a Fra£tion) may be reduced to a fmgle Fradion in this manner, 
t;/z. multiply all the Numerators continually, and take th^ 
produd for a hiew Numerator ; alfo multiply all the Denomi- 
nfltors continually, and the produ£l will be a new Peno- 
sninator. I 

Thus, if the comp6und Fra£^ion | of | be given to be re- 
duced to a firig^e Fraction ; multiply, the Numerators 2 and 3, 
one by the other, fo is the produA 6 a ntvr Numerator. Alio 
multiplving the Denominators 3 and 4 one ' by the 
other, meprodu& 12 is a ne^v Denominator, fo 7^ or | of | 
i is the fmgle FraAion fought^ -being equivalent to | A or ^ 
of I, the compound FraAion fiven to be reduced. 
In like manner, this compound^?ra£tion 4 of |i)f } will be re- 
duced to 1^, or I ; for the Numerators 2, 3, 4, beilig multi- 
{died icontiniiailf, produce the nisw' Numerator 24i,.<uid the 
Denominators 3, 4, 5, multiplied continually, produce the nc;^ 
Denominator 60 : Laftl v, the new Fm£tion |$ ((nr-^v^ 261.) 
will be reduced to |, wnLch is equal to 4 of i of | : But tf» 
mafce the meaning hereof more evident, fuppofe the in^^er.tyi 
be I pound of Englijh money; then 

. |ofi/. (v/z..(^20i.} is i6^. 

I of thofe [viz. of 16^,) is 11s. 

Jof thofe i {viz, of i2j.) is 8x. or \L whei'eby 'tis haani- 
feff that I of I of $/. is equal to f /. . 'j. 



I 



Chap.XYin. Redt0t6n(^ Vulgar FraBimi. 133 

276- la operations of this kind it will frequently happen, 
that the R^duSion will be performed more fpeediljr, if the 
fiuftorsbc only connedcd by (X) the fign of Multiplication^ 
without aflaiaUy performing the operation of multiplying : 

Thus, in the laft Example fey | of | of a 3= ^^^^^ ; thieit 

.--» r , y 3 , 4 5 3X4X5 

this expreffion will by Art. 266. be reduced to |, only by cJm- 
celling {3x4) theFaftors common to both Numerator and 
Deaoininatnr^ _ 

277. By this Rule a Fraftion or mix'd number of a lefler 
name may be reduced to a Fra6tion of a greater name. As if 
3 \ pence be propofed to be reduced to a compound FradHon of 
a pound Sterling, the operation will be in this manner, vt%. 
34 or ^ 6f k^ penny is \ of /^ cf^^V ^ a pot&d SteHirig; whic^ 
compound Fraftion wifl, by-the fitfor^aid Riik, be reduced to 
,1^/. In like manner, 42^^ minutes of an hour are equal to 
1^ of an hour. 

For 4i ^x^ =^ V«S "by Art. 2i58. ' i . » 

And ^ of ^'^as ■ y^> ■ , by ^r/, 275i and 276- :r 

Here yoa may alfo obferve, 'that when a compound Fraddont 
is one of die given terms in any queftion, it is firft of all to. b^ 
reduced to a •fingle Fradibn. - 

278. Two or moreFraftions being givert, ^thcre may be 
whole numbers found, which (hall have the fame reafon or 
propoitioh as the Fraftions given, vi%. when the Fra^ods 

fiven have unequal Denominators, reduce them to equivalent 
'rafHoiis, which have a common Denominator (by Att.'o.'j^;) 
then, rejefKng the common Denominator, the Numerators will 
have the fame reafon or proportioh as the Fradtons -firft prt^ 
pofed. 

So I andj- being given, "w^ll firft of all be rfeduccd to thpff 
equivalent Fra^Hons |^ and || ; then rejedting *he commoh 
Denomin^tdr 40, the Numer^toft 24 and 25 haVe the iame 
reafon with f and |, v/xJ. aSr'|is to |, fo is 24 €0 25 : Alfo tf 
the FradKorts |,- 1, and |; 'Were propoied, there^ Would be found 
I, 2, iand 4, which are intfee feme proportion one to the othier 
as thofe PrafKons given: In like manner, if mixt numbers te 
]given, there may be whdk numbers found wl^idi (hall have 
the fame reafon or proportit)h, as the mixt mimbers 3 fo 5I and 
3 1 being given, will be- firft reduced to thj^ iritproperFrao- 

K 3 tions 
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lions y and and V (by Art, 268.) Alfo the faid </ and y will 
be reduced to ^-H and 4| \ then x^t&mg the common il>eno« 
minator 94, the Numerators 136 and 87 will have the fame 
reafonas 5f and 3I, viz. as 136 is to 87, fo is 54 to 3!^ 
AlTo i6|^d 18 beine pven, there will be found 32 and 36, 
which bein^ divided by their common meafure 3, wul give i { 
and 12^ wtud) hav^ th^ i^Mne leafon ^ i6i and 18, 



CHAP. XIX. 

Addition of Vulgar Fractions, and 

MiXT Numbers/ 

• • •. 

^79»l^TTH£N the numbers ^ven to be added are fingltf 
YY Fra&ions, and have equal Denominators^ add aH 
the Numerators together ; fo is the fum the Numerator of 21 
Fra£tion, whofe Denominator is the fame with the common 
])efiominator| ^bich new Fra^on i§ die fum 6f the Frac*- 
tions given to be added. 

So I and f being propoied- to be added, their fhm will be 
found I, vi^. the fum <» the Numoraton, 3 and 2 is 5, which 
being placed over the conmion Denominator 9, gives^^; In 
like manner) the fum of thefe Fractions }, |, iy.and |, will be 
Ibund. V, whi4i i)iy Art, ^^l.) will be found equivalent to 2 \\ 
to Ihat 2 4 is the fum of the Frg^ions given to be added, 
. 280* When the Fractions, proposed to be added, have une- 
qual Denominators, they are mft to be reduced to Fractions of 
m fame value,* which mall have a common Denominator (by 
jtrt, ^74*) and th^ they may be added as above. 

So if 4 and 4 wer^ ^ven to oe added, their fum will be found 
l-i^ ; for y ^nd I will be reduced to their equivalent Fra£Kon3 
"ff and ^i which having equal Denominators may be added 
ruccording to Art 2yq. and k> the fum will be found i^^ ; In 
like manner,, the fum of thefe Fractions || and i ynll be foimd 
j^. Alfo the fum of Aefe. fix Fxafiions i4, ijt t^, f> I, t» 
9ifter they are reduced, to a commctn Denominator (according 
10 Example 2d* in ^rt, 274.) will^bc fojmd y^y that is, 3 i. 
> .281. Whi^n any of the Fractions given to be added isa com«» 
/pound Fjaftion, fuch compound Fra£^ion is firft of all to be 
•ineduced to a fmg)e Fn^OO (by Art, 2j^,) mi th^ jou mxf 
proceed as beforct [ ^ 

99 
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So f and 7 of i being given to be added, their fum will be 
found H \ for die compdund Fradion | of ^ will be reduced 
to -i ; which added to me fuiglc FrafHon | gives I4. Here you 
may obferve, that the Fn&iohs ^ven to be addcxi io all the 
former cafps, are fuppofed to be Frai&ions of integ^is^ which 
have one and the fame p^iticular Denomination, viz^ if one' 
of the fradions given' to betdtkd; be a Fra&ion of a pound 
String, all the reft ought to be Fradions of a pound Sterling, 
and the like b to be underftood of other Denominations, 

282^ ^^?lien Fxadions of Integers of diflEerenX Denomination^ 
are give^ to be added, they are firft of all to be neduced to 
Fra&ons of Integei^ that have on^ aad the fame particular 
Denomination, (by JrU 277.) and then tbey may be added by 
the firft or fecond Rule of this Chapter, 

So if I ^ a pound Sterling, ^ of a fhiOing, and | ef a penny 
were givpn to be added, reduce the two latter mXo Fr^f^ions of 
a poimd Sterlings, v^s^ I of a fiiHliog is | c^ ^9 of a pound Stert 
lingp which compound Fraction being reduced to a fin^e Ffac** 
tion gives y^/. Likenfife f: of. a penny is | jgf ^V ^f V© of % 
pound Stirling, which compound r radion being reduced, givei 
^/. Ljaftly^/. iyi and lip/, being add& according to 
Art. a8o, their fmn will be i^m^ mil i- \ 

1$^^ When mixt numb^r^ are given tp be add^d) find fir& 
of all the film of the Fra^^oijs {hy Art. 2yg. and 280.) thca 
add die integer or integers, (if there be any found) in the fum 
of the Fr9^on$9 to the whpje numbers. 

So if }^ 44, ;^id ibi wiere given to be adde4» their fum will 
be foun<r24ii, yiz, the fiuja ($ die Fraftions i^ 4, and j, will 
be found (by Jrt iSo,) tO; b«. iH, and the fum of the whole 
numbofs 3, 4,. 9^4 16, is 23, to which adding i (the integer 
foui>d in ^e fum of the Fra^iom) the fum is 041 to tbipT 
Z^H'^ii^ f^^ ^ lh(^ mi^;! Dumbers^vco to be added* 
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jt8i.. TTTTHEN the numbers given are both firigleFrac^ 
yy tions, and have equal Denoiiitn^tprs : Subtraf^ 
tlie lefier Numerator from the greater, and place ilfhe remain- 
der over the common Denomin^or, fo is fudi new Fradion 
the difference between the FrafkicMis riven. 

Thus the difference betwixt the Fraftions ^^ and Vt i^ A* 
Which is found by fubtra£ting the leffer Numerator 7, from 
the greater Numerator 9, and placing the renudnder 2 over die 
common Denominator 11 ; Alio the difference between 'the 
Fraftioni H aad i^ is #r> that is, th? Fraftion if c^ccecds 

14 by/r» 

> 7!pS' ^^cn the numbers ^yen are both fingle Fradions, and 
have not a common Denominator, reduce them to Fradions 
of die £une value which have a common Denominator, (by 
jfrt. 2^4.) ahd' then find thfeir difference by the laft Rule. 
^ So tne difference bet^en the FtadHons^ and fy'mll be found 
^6, viz. reducing the Fra6ti0tis 'given to their eqiiivalcnt Frac-: 
tions^l ^^^i which have a common Denpminalori^ the dif- 
ference fought will be found ^ by Art. 284* Likewife ^ be* 
iiig fubtra£%ed from'4i diere remains' 7^. 
; 286. When Okie of the numbers dven is a whole number 
IMT a mixt humber, alfo when bod> of them if^ mijct numbers ; 
reduce 4bdi whole, or inuxt numbers to an improper Fraction 
or Fraftions, bj j/rt, 268. and 269. and then the operation 
^ill be accoirdmg to Jrt 284. or 285. 

So 7f b^ing ^ven to be fubtra£):ed from 12, the remainder 
will be found 44, viz. firft ^| will be reduced to the improper 
Fr^on V> alfo I3t will be reduced to 't , then thefe two im- 
proper FraSions V'> and '/> will be reduced to their equiva- 
lent Fra&ions y and 4^, (which have a conimon Denomi- 
nator.) Laftly, the differenqe biiwecn '^ and V> is V% or 
4| : In like manner, 9i being giveyi to be fubtrafti^ from I2|» 
tthc remainder vrill be found 2^, as by the fubfequent opera-i 
%\of\ is manifeft* 
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^i^\^ % and i2t == V by -^- 3i68. 

•/ - U and V^i=: Vz? by^ft.274. 

^cn 'tV — ?§ = 15 = 21^ by ArU 284.^ . ' 

Though the three laft Rules are fuflkient for all cafes in 
5ubtra£tion of Frai^ions, mixt numbers, or whole. !ahd imxt 2. 
neverthelefs, the following Rules will be mare expeditious iii 
idle Subtraction of mixt numbers^ or whple and mixt, elpecially 
V/hen the Integers confift of many glaces, as is manifeft by tho 
joperation, viz^, 

• 087. Wh^ a whd^ number is given to be fobtradedfiom 
a mixt number^ fubtmd the faid whole number frtmi the in-^ 
t^r or integers of t^e mixt number, and unto the remainder 
ann^ the fractional fMsirt of the mixt number given ; fo is the 
mxt number thus found, the remainder or difference fought. 

- As if 7 be given to\be fubtrafiied-from 24 f, the re«- 7 
msiiider wiH be 17!, as appe^B from the operation, : • ■■ ' - 

17* 
288; When a Fra£tion is given to be fubtrafted from 

unity, fubtra£k the Numerator from tiieDenonunator,and.placc 

that which remains over the Denominator, which hew Frac* 

tipn thus foi&id, is the remainder or difference fought. 

So I being fubtradled from unity^ or i, the remainder is 

^: Alfo -fi being fiibtrafted from I, the remainder is ^.. - 

289. When a Fra^ion is given to be fubtra£ted from a whole 
number greater than T, fubtrad the faid Fra£tion from one (by 
the lail Article) fo the remaining Fra£tion> being annexed lo 
die number of integers- lefTened by unity or j, ^es the • re- 
mainder or difference fought. ' ' r 

Thus 4 being fubtra£fced from >I7,' the remainder is* 16$; 
alfo t\ being fubtrafied from 39, the remainder is 38 4i^ 

290. When a mixt number is giyen to be fubtraided from 
a whole number,. f«btra& firfl of all {by Art. 288.) the frac-* 
tional part of tl^ inilctnumber from ah imit, an^ iettbw n t h e 
•remainuig Fraction ; then adding the . unit borrowed torthe in- 
tegier or integers of the mixt number, fubtra£^ the iaid J^on 
from the whole number given (as is taught in Subtra^on of 
whole numbebj)' fo.;&at which remains, together with the 
remaining Fraction brfore found, is the renmider or difi^enc^ 
ibught.' >'.• :\.\;.. "''^'-'i-rs 

Soif9T?r befubtrafled from yoy the remainder is l£^ 
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29i« When a FraAion k giren ta be fubtraded from a mixt 
number^ and the faid Fraftioii is lefs than the fia£lionaI part 
of the mixt numbers fubtra£^,the lefler Fradion from the 
greater by Art, 284* of 285. then the remaining Fraftion be- 
ing annexed to the integer or integers of the mixt number^ 
^ves the r^niainder or difierence fought for. 

So f bein^ fubtra^ed from from i2|, the xvrmainder o^ 
is 12^1, as bj the operation i$ manifeft. --^ 

I2li 

OLiyL When a Fra^on is given to be fubCnfied from a mixt 
number, and ^e faid Fradion is greater than the fractional 
|nrt of the mixt number, fubtrad the laid greater Fni<%oji 
from an unit borrowed from the mixt number (by Art, %%%,y 
and add the remaining Fraction to the fra£Honal p»t of tbn 
mixt number, (by Art, ijg. or 280.) (o the Fradion found by 
that addition,' 4>eihg annexed to the int^ers of the mixt niim* 
ber leflened.l:^ an unit, or Jy ^ves the remainder or diflS^reoico 
Ibi^t. 

Thus 1^ being iiibtnifted from 13! $ the remainder is 
Xl||, viz. fiibtrading ^ from r, die remainder is |, 
which added to | gives 41) which being annexed to 12, 
(the number of integers in the mixt number .leflened by 
t or imi^} gives 1271^ the remainder fought* ' 

293- When a mixt number is ^ven to be fubtniiiSed from 
ft oaSxt. number, and^the fradional part ofthe mixt number 
to be fubtrafled, is lefs than die fra^onal part of the mixt 
number from which you are to fubtrad, fubtr8<9: the faid leiler 
Fca&ion from die n-eater (by Art. 284« or 285.) and fet dowli 
the remainmg Fra^on : Alio fubtrad the integers of the leflEer 
mdct number from the integers of the gredbter (as in Subtract 
tion of wtiole numben;} fo is die mixt )number thus found, 
At remainder or diff^a-eoce. fought for. 

So if lyi he given to he fiibtraSed from. 2^ ; die 
temainder w31 be found 3tl, viz. fubtrafidng -I rrom |, 
^e remainder is f{, alfo fubtradiing 17 from >20f the 
Temainder is 3. 

294. When a mixt number is given^ -be fobtraSed from a 
iidxt number, and the fractional part of the mixt numliertei 
:be fubtraded, is greater than the fradional 4>art of the mixt 
number from which you are to fubtra£t ; iiibtra£l the faid greater 
Fraction from an unit borrowed from the mater mixt number 
(by Art^ 7&8.) and add the remaining FraSion to die fiii£tional 
part of the greater mixt number (by Art. 270. or 28o»} fo is 
the fum to be refcived as die fradional part of die remainder 

fought; 






^Might : Then add the unit borrowed to the Latter or inte^ 
gers of the leffer mixt number, and fubtraA the Aim from di^ 
mtegers of the greater mixt number (as in Subtntdtion of whole 
Qumbers;) fo mat which remains, together with the Fra<%oii 
before referved, is the remainder or difference fought for. 
Thus, if 20 1 be given to be fubtra&ed from 35 1, the 
remainder will be found 14II, viz, fubtra£ting i from 
an integer, or i, the remainder is i^ which added to f , 
gives H 'y then adding the integer borrowed to 20, it 
will be 21, which fubtradted from 7^y the remainder is 
14, fo the remainder or difference fought^ is 14II* 
. When you cannot clearly difcem which is the greater of two 
FraSions, having unequal denominations, reduce uiem to Frac* 
tions of the fame value which haye . a common Denonunator, 
(by Art, 274.) and then it will be apparent which of the two 
Fra£tiona is the greater. As if it be defired to know which 
of thefetwoFraoionsy and|> is the greater; after thev m 
reduced to || and ^, it is evident tha( the firmer, exceeos ib6 
latter by ^» 

1 - ■• 

CHAP. XXI. 

MytTiPLiCATioN of Vulgar Fractions, and 

Mixt Numbers, 



995- T "X T'JHEN the numbers given to be multipli^ an 
V V ^^^ fm^e Fradtions, multiply At Numerators 
one by the other, and tsdce the {^rOdu^l for a new Nunierator; 
9lfo multiply the Denominato]:]5 pne by the other, and the pro-r 
du^ will be a new Donominator, which new Fra^on is the 
pnodud fought for» 

So /^ and | being ^ven to be multiplied, the produfl will 
be found fj J for 7 midtiplied by 5 produces 35 for a new Nu- 
merator; and 12 multiplied by 8 gives 96 for a new Denomi- 
n^Utor ; alfo ^ and I being mulfiplied one by the other^ the pro- 
duct will be found ^. Here you may obterve that in the 
Multiplication of proper Fradions, the produfl is. always le& 
liian either of the teimis given } for in multiplying by an uni(^ 
lb€ produft isf equal to the Multiplicand; therefore when you 

muldW 
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Viidtiply by ^ proper FraSion, that is, by lefs than an unit, tiie 
j^rodudi muft be lus than the Multiplicand. 

296* When one of the numbers given is a whole number or 
imixtniunber;.aIfo when. both of them ire ihixt numbers^ 
reduce fiich whole number, or mixt number or nunibers to aa 
improper Fiti^on or Fradions, by Art. 268. and 269. and 
then me operation will be the fame as in the laft Article. 

So 87 bong given to be multiplied by 5, the prodiiA will 
^ found 4^4) ^^- 87 being reduced to the im|Mr<>per Fraftion 
^^ alfo 5 mto }, midtiply 26 by 5, the'produd is lao for a 
fiew Nunierator : Alfo multiply 3 by i, the product is 3, for 
a new Denominator, which new Fraftion «|° being reduced 
(according to Art. 271.) will be 42I, Ae produft fought. In 
Mke manner, 7I being multiplied by |, the produd will" be 
foun4 4f . Here obferve, that when eitiicr of the terms eiv«i 
is a compound FraCtion, it muft iirft of all be reduced to a luigle 
Fra£ik>n.and then the operation is as before. 
* 297. Thedireftions 6f Articles 276. and 466. may often 
be ufefully applied here : For Example, if y be to be multi- 

filed by 7^ write, down the prbduft thus -^^ , which, con- 

traded by dividing both Numerator and Denominator by 6, 

becomes -^ =» -=t - " : 
7x2 14 

agSi Tql take any part or parts of a number prppofed, is no- 
thing dfe but to multiply tiie faid number by the Fradion, 
which declares what' part is to be taken : So it you defu-e to 
know what is | of 320, multiply 3»o by \^ the produS will be 

500;: for 2!£^ s=40XS=s 260. In like maniicr | of 454 is 

7^"! 3x8" 3x4 T '"2°*- ^^'^^ 

299, Hence if it be required to multiply an integer by a 
traftion, multiply the integer by the Numerator of the Frac*- 
tion and divide the produft by .the Denominator. For Example, 

the produft 0(48 by \ is ^-g-^ =6X5 = 30. 

* That tlie methods above direded are ti^, nnay be' proved 
by Mtiltiplication of whde numbers : Thus, jafTume 2 Fffac>- 
tions \ and |,i?hich are feverally equal to 2- pod 3, two whole 

numbers^ 
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numbers 5 then it will appear that the produ£t ^ the Fra^Soiu 

-^ « ^ is equal to the ptodujt of the- whale numben 
4xa 8 ^ 

2X3 for V =6. 

300* Sometimes the Work of Muldpficadon, m mixt n^ani^ 
bers, may be compendioufl^ performed after the manner of thefe 
followuig Examples, viz. if it be required to multiply 120^ by 
481, firft multiply the whole numbers mutually, to wit, 120 by 
48, 2Cnd place the particular produAs orderly oiie imder the isfhcr^ 
as in Multiplication of whole numbers ; then multiply 
the iaid whole numbers fiift given by the Fractions laoi 
alternately,* t^/z. take \ of 48, which is ibt, alfo take 48^ 
i of 120, which b 60, and place the (aid 12 and 60 '■ ■ i«> 
orderly to be added to the former particular produ£b : . 060 ' 
Laftly, add all together, and to the fum annex the 481^ '; 
prodiidof the twoFiadbns; tcrnrit, in.this j&x- 12 

ampl^ the produd qf the Multiplication oi % hy :i% (o. 

which is I, fo the total produd required will be « ■ ^ 

5832I, as you' (^ by the Example in the Margin, S^i'^ ' 
In like manner, if 18^ be multiplied by 40T, the 
jNXKiuft will be 746^ ; and if 29^ be multiplied by 5O9 the pgpo« 
dud is 1475, ^ y^^ ^^^ ^y ^^ Examples following. 



V 



i8f 



720 

20 

6 



291 
SO 



1450 
25 

H7S 
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Division of Vuiqar Fractions, and Mixt 

Numbers. 

301. '\117'^^^ *^ numbers given are both flnrie Frfto- 

VV tions,' multiply the Denominator of the Divifor by 

the Numerator of ^e Dividend ; and take the produ£k fixr a 

new Kuirierator : AUb' multiply the Numertttor of the Divifor 



142 Tihijion of Vulgar, Fta^tout, Chap.! 

gr the Denominator of die Dividend, and the produ£b is a new" 
enominator ; which ne>V Fradion is the quotient fought. 
So if I be given to be divided by f, the quotientiwQI bd 
found If, vi%. multiplying 5' by 4 the produd is 20 
for a new Numerator \ alio multiplying 3 by 9 the f ) | (|| 
firoduA is 27 for a new Denominator, fo is |f the 

1-1 ./■ « 1 . . . divided 




l>y proper Fraftionsy the. quotient is always greater |) | (|| 
tiuuitfae Dividend I for in Divifion the lefs the Divi- 
for is, the greater will the Quotient be ; and when unity is the 
Divifor the Quotient will be equal to the Dividend; therefore 
in^ien the Divifor is a proper Fradion, that is leis • than ai| 
imit^ ^ Quotient will be greater than the Dividend* 

302. When one of the numbers given is a whole numbers 
or a nuxt number; alfo when both are mixt numbers, reduce 
iiich whole number or mixt number or numbers to an improper 
Frafibp or Fradionsy by Jbrt. 268* or 269. and then the ope- 
ration \nU be the fame as in the laft Article. 

* Sd if 42 be divided by 7I, the Quotient will be found 5^, for 
'l\ and 42 will be reduced to thefe impipper Fractions V ^^id 
V> then multiplying 42 by 2, the product 84 is a new Nume- 
rator, alfo multiplying 15 by i produces 15 for a new Deno- 
minator ; fo is ff =: y = 5f the Quotient fought. 

303. Here alfo the "direflions of Art. 276. and 266. wiH 
often prove advantegeous : Thus, if V be to be divided by '^^ 

the Quotient may be reprefented by ^ — g , which reduced by 
dividing by 4 becomes ^-— ") and that again divided by 5, 



becomes 



5.5 



3X2 6 • 

304. If a whole number be given to be divided by a Frac- 
tion, multiply the whole number by the Dekominator of te 
Fraftion, and divide the Produft by the Nurherator thereof 5 
For Example, if 48 be to be divided by \\ « |> then the 



willbe'^ = 6x»^=42. 



- 305. If two FraSions that have the fame Dcnominajtor aif 

fivei^for a Divifor ^andjDividcnd, thpn the C^tient of their 

S Nvmeratoo 
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Numerators will be the number required. For Example, if | bs 
to be divided by |, the Quotient will be \* 

The truth ctftbefe methods will appear by afllunii^.iPnic- 
tions ',® and Y> which are feverally equal to 2 whole numbers 
4 and 2 for the Quotient of the Fraaions *^ divided by -^^ 

^ . is equal to the Quotient of the whole number* 4. divided 
4x10 

by2, for5§:a|=.$ = 2. 

%o6. Queftions to exardfe the Ruka of Vulg^-Fiy^flitt 
before delivered, 

,©«£/?. I. The difference of two numbers is H|, dieleSef 
jiumfcer is 2|, what is the greater ? Anfw. 3I (^found by Ad- 
dition.) 

^ueft* 2. What number is th^t, which if added to 3 J givtp 
die lum 8'|| ? Anfw. 4fV (found by SubtnttSion.) 

^Ji. 3. There is in 3 bags the fum of lai:^ /. viz. in the 
fimtag soi /. in the fecond 40,^ /. what is in the. third bag ? 
jtnfw. 307/. (found by Addition and SubtraSion,) 

^yift. 4. Two merchants -^ and 5 having certain Jhar^iii 
^ fliip, the fhare of ^ is tV of the fhip, that of 5 ,^^, what is the 
4ffl^nce between their parts "i Anfw. the fhare of A exceedf 
^ fhare of B by tVj (fouj^d by Subtraftion.) 

^uefi. 5. What is i of 130I? Anfw. 8i| (found by JWiilf 
^plication.) 

Sheji. b. What number is that, which beii^ mult^ed bf 
f, produces 25! ? Anfw. 42!. (found by Divifioii.) > 
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c H A p. xxm. 

NoTAT ION £^ Decimal Fractions; 

V 

307. TT is haid to determihe, who was the firft that brought 
JL Decimal Arithmetic to light, though it be a late m* 
vetidon ; but without doubt it has received much improvement 
within llie compafs pf a few. years by the io4uftry of Art^^ 
and now feems to be arrived at pene<^on. The excellency 
thereof is heft known to fuch as cam apply it to the pradicu 
part of the Mathematics^ and to the Conftrufbion of Tables, 
which depend upon ftanding or conftant proportions \ fuch are 
. Trigonometrical Canons, Tables for the tomputing of Com- 
pound Inteieft, Gfr. in which cafes Decimal operations afford 
fo great help, that, in my opinion, many ages have not pro^ 
duced a mbre ufeful invention'. But it may be obi^ed, that 
Decimal Arithmetic often gives an imperfed foiution to A 
quelKon» • This I grant, yet the anfwcr fo given may be ad 
ufeful as that which is exa£Uy true ; for in common aiFai|:s,' 
the lofs of TcVff P^ut* of 2- grain, or of an inch, Wr. to wit, 
any quantity which cannot be feen, is inconfiderable : But I 
would, not bemiilaken; for in extolling D^omals, I do not 
cry down Vulgar Frafticms ; Jmce experience ftews,.^that De- 
cimal Fraftions are commonly abufed, by being applied to all 
Rianher of queftions about Money, Weights, &<:. when indeed 
manv queftions may be refolved with more facility by Vulgar 
Aritnmetick \ fo that the right ufe of Decimals depend^ upoxx 
the difcretion of the artift. 

308. When a fmgle Fradion has for its Denominator, a 
number confifting of i or unity in the extreme place towards 
thb left-hand, and nothing but a cypher or cyphers towards 
the right, it it more particularly called a Decimal : Of this 
jdndaire thefethat follow, v/z/^^^, that is, five tenths; ^\^y, 
five hundredth parts; likewif<^ thefe are Decimal FradtQi^, 

ry5"ffJ T^P^i5» r513^^> ^*^'. 

309- 
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309. A Decimal Fraction may l)e exprefled ^thout the D^ 
nominator, by preffixiM a point or comma before {io wit, op 
the left-hand of) the Numerator 5 fo x% may be wi:it thuar .5^ 
Ortfau$,5; and ^5 thus, • 25, or thus , 25. 

310. In Decimals, uriien die Numerator does- not cotifift of 
fo many places as the Denominator has cyphers i fill i^^ die 
void places, in the NumerataEjWith cyphers prefixed on die l^ 
hand : So tJ^ is fet down thus, ,05 ; likewife rlg^y thus, j^o<0| 
and tI-SSs ^"^5 >oao5 ; likewife rvsz Aus, ,c)c6. 

311. In Decimals thus exprefled, the Denominator is dis- 
coverable by the places of the Numerator : For if ihe Nuine-^ 
rator cobfifis of one plade, tl^ j[)eoominatQr' t^xf^'oS y or 
uni^ with one cypher ; if of tsuKi places, .th^pendmiaatol 
cottufts of I, with tyro cyphers anncx^l ; if of tjxr^g* the De^ 
nominator conftfts of i or unity, with three cypbejcs annexed ; 
$0 the Denonunator of ,25 i^ 100, the Denonidnator of .050 
is 1000, and the Denominator of .096 is looo. 

312. .Cyphers at the end of a Decimal do neither augment 
nor dimintOi the value of it : So .2, .20, .20cl, ^2000 are De^ 
cimals, which have one and the fame value ; for -j^^ being 3^ 
breviated by Art. 265. will be made 7\, and fovwll tVv% ot 
A^'y^* B^^ cyphers placed between the feparating oon^na anc| 
the figures of the Decimal diminiih its value : So ,5 is tV^ but 

313. Therefore Decimal' Fraftions are eafily reduced to »/ 
common Denominator, (which is a troublefome wtwrk in VuF- , 
gar Fractions ;) for if all the Numerators of as many Decimal 
r rations as are given, be made to confift of the faime number 
of places, by annexing a ' cypher or cyphers at the end, (thaf 
is on the right-hand) of fuch Numerators as are ^fedtive^ 
they will all Be reduced to a common Denominator : So thefe 
Decimals, .2, .03, .027, which fignify y\, t^^, tSIts) ^'^V 
be reduced to thefe, .200, .030, ^027, which have 1000 for ai 
common Denominator. 

314. The order of places in any Decimal proceeds from the 
left-hand to the right, contrary to the order of places in Inte- 
gers, which is from the right-hand to the left : So in this De- 
cimal ,^4.7 the figure 2 ffands in the firft p^ace^ (being the 
outermoK towards the left-hand, and next to the point,) the 
figure 4 ftands in the fecond place, and 2 ^ ^be third. Alfa 
in this Decimal .0245 ^ cypher ftands in the fij^ft place, % ink 
the fecond, 4 in the third, and 5 in the fourths 

315. Every place in the Numerator of a Decimal Fjaftioa 
has a peculiar IJenominator, or proper value, viz* the Deno^ 

L minatoc 
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minator of the firft place is 10, of the fecond 100, of the third 
iooo, feff. So that the firft place of a Decimal, iignifies' 
tenth parts of an unit, or integer ; the fecond place^ hundredth 
parts of an integer \ .the tiiird place, thoufandth parts of 
an integer, ^c, ^ence it is manjfeft, that this f>eciinai 
•3254 (tyeiy place thereof being confidered a^part by it«- 
fclf) confifts-of ,3, sO%y .Q05, .0004, {viz. ^^^ ^^^ t^'^^, 
vvt^, wisich bqing reduce^ to a (SDmmpn Donominator (by 
^r/. 313.) will gitTQthefe .3000, .020D, .0050, .0004, v/as, 
^%i ToScTTt T^h^ Tz%n75t ^ which cplle<ftively make .3x54 
|or Twsoiftj 

316* In whole numbers, the firft place above (that is on d^e 
left-hand of) the place of units fignifies tens of units, but in 
Fractions the firft place beneath (that is, on the right-hand 
cf } the place of units denotes tenth parts of I or unity, and 
is called the firft place of Decimal parts, or' place of primes ; 
likewife the fecond place above the place of units %nifies 
^lundreds of units } but the fecond ^placQ beneath the place of 
units exprefles hundredth parts of i or unity, and is called 
die fecond place of Decimals, or place of feconds ; So that, as. 
the values of the places in integers afcend in a decuple pro-t 
portion, from the placfe of umts, towards the left^^hand ; fo the 
valu^ of th^ places of Decimals d^ fc^d in a^ fubdecuple pro-r 
portion, beneath the place of units, towards the right-band, vi%^ 
aipong the places of integers, every following place towards 
the le^-hand, is ten times the value qf the next preceding 
place : But among the places of Decimal parts, every foUow-t 
mg place towards die right-hand is one tenth part of thq 
value of the next preceding place : All which will be eyid^^ti 
\j th^ following T^bl?, ' ^ 
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J TABLE Jbr tbi Notation of hytc^en 

and Decimals. * 






W 



j5 



1 



8 



f^ 



'1 



eil 



^'6 






Vk «<« ^ 

#5* ^* <^ 

^ C § ^ 



MM]^l_L^iij|i 






7 3 3t 8 5 



«j 



5^ 



V4<^ {J 






8 2 



H 

< 

a 



3 7 



I 



^ vj 5* «• 



31 7. Li the foregoing Table, you may obferve, that the placet 
rf int!^ers or whole numbers are feparated from the places of 
Decimal parts by a point; fo the number on the left-hand <^ 
the point exprefles 73285 int^ers or units : But the /lumber 
on Ae right-hand of the point onl)r (hews 8237 P^"^ ^ 1 (o^ 
an integer) fuppofed to be divided into 10000 equal parts. In 
like nianner, this number 5.8 fignifics 5 integers ^nd eight 
tenth parts of an integer, atfd this number 285,§2 denotes 285 
integers (or units) and ^5% partsrf)f an integer. 

318. Hence it follows, that if the feparating xromma, in any 
0iix'd or fra£Honal exprdfion, be moved one place towards 
the left-hand, then every figure, arid confequently the whole 
expreffion, is but a tenth part of what it was before ; that is, 
it is divided by 10 ; if it be moved two places, the CMftsflipjoi 
h divided by loOi if three places, by 1000, ^c^ 
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But if the feparating comma be moved towards the right- 
Jiand, then every figure, and the whole exp^-effion^ is multipUed 
^y 10, too, -io6p,'Wf. ^ccorSirfg a§ It is ihoved x>tkj tWo, 'V 
three places. 
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C H A l>. XXIV. 

Concerning /^^ Reduction of'YishGAX Fract 
qriojjs ^0 DEpiMAL Fractions^ 

I* ' » 

219. T'F the gi^^ttft integer of:inoney, as alfo of ^eight^ 
I meafure, l^c. were lubdu^ided deciinaily, to wit, s^ 
pound of Engltjh money into ten equal pieces of coin, and 
every one of ^ef^ into ten oth^r eqiial pieces^ U^c. and weights, 
meafures, v^r. after the f^Cme Imanficr : Thp doctrine of Arith- 
metic would big; taught, with mucji^more eafe and expedition 
^han il<5w it is •, but it being! improbable that ftcl^ a reforma- 
tion 'vrfll ever be brought, to pats. I {hall proceed in dire£ting; 
a courfe:to the ftudious, for o'braining tl^e frvrpl ufe of fuch 
Decimal Fraftioris as are in their libwer, 

320. Since, ii^ Arithmetical Qyeiftions, fame of the, given 
jiumbers for the moft part happen' to be Fraftions, a way muf): 
be fh^wed how to reduce a Vulgar'^Fraffipif to a Decimal Fracr 
tion; yet in fome- cafes there is no need of this -redu£Hon : 
For example, a foot in length is commpnly^ fubdivided into 12 
^ncl^es, an inch into -^ quyt^rs. and every quarter * irifo '2 half 
fjuarter^ ; but a foot may as e^Jy, and ^ great deal' more dom- 
^odioully, /be divided, firft into, teh equal parts, 'and the?n 
^ery ofvthqfe into ten other eq^al p^rtsj and each bi thefe 
into ten other eqiial parts.; (or at Idafl: fuch divifiCn itiky be 
iuppofed or ima^ned when it cannot aftuaHy fee made,) 
^^his foot. in length fo divided, being applied to the fSJfes of 
l&uperficial Figures, or Solids^ will at fiifl: fight give the 'quan- 
tities of lines in fe6t and Decimal parts of a foot (as readily as; 
^ foot, yiilgarly divided, will {he\Y you hoW rtiany feet, incnes, 
<juarter$, and half-quarters, are contained in any iine) frbm 
whence the fupe'rficlal or folift content may be' ^und' in feet,' 
^y Multipricatio^ only ; ^'and how much this excels the Vulgar, 
ivay, I {hair partly manifeft hereafter. TThe like Subdivifion j^ 
^^ould have to "be^niade of a J^ard, pearch^^fffr. 



321* A Vulgtr Fra6ikm may be reduced to a P^qmaji of tl^d 
fame valuo^ or ioiiaitely near (fot sdl Vulgar Fra^Uons cannot 
be ex^y rc^iioed to Peciipaals} by the RiHe of Three Diref): | 
fqr as the Denocriinato;: of any Fr:a£^ion wfaadbever, is to thei 
Numerator tbcceofk fo is aoy other pr^poied p^onunator to 
its coircfpondent Numerator : ^xampUs Let it Be required to 
reihice i to i Decimals whofe Den9mmat9r is aiBgned to b^ 
1000: Say, by the Rule of Three, if the Denominator 8, has 
5' fear a mmier^tor ; what yfi^l tja^t Peoominator 2000 require 
for a NuipMitor } Multiply ^!^ divide as tfie Kule of Three 
Dired requires, fo will the fourth, proportional b^ fouh4 to h6 
625^ which is the Numerator fought j thereifore tVcsj cm: ,625^ 
is a DectmM Fr»9tioii equal in yalue to |. Another Example^ 
Let it be required to reduce 3^^ to a Decimal FrafUon, whofe 
I>6ik>minator (hall b<ei lOOQQOj fay by* the Rule of Three, if' 
240 the (denominator give 7 for a Numerator, what will the 
DBnomia^tor loopoo require for a Nj^un^rator ? /injwi 2gi6i 
smd ibmewhat mori^* 

• 

322, Hence may be deduced the foQoiiring Rule to reduce ^ 
Vulgar Fradicpi to a Decimal. 

'To the Kumj^tbr, annex as many cyphers f9 ipay be con* 
vcnient ; then divide it by the Denominator, and the Quotient 
Will be the Decimal requirisd* \Afoft?, 'fb^e muft always be 
as many figures in the quotient^ as there are cypjbei^ annexed 
to the N unlerator ^ and' if fo n?^y do not arife, fupply the de- 
ficiency by placing ciphers after, t^e fepaiptidg .coinn;u< 

Examp. I. What is the Decimal equal to'J ? 
Denominator 2) 1,0 = the Numerator^ with ai cypiier annexed* 

^ =1 th^ Decim^ jrcquired. 

Examf. 2. What is the Decimal equal to ,t ? 
Denoniinafor4} ijoo sstheNumeratbr with two cypl^rs* 

jilj; = th?i P^cirrtal rcquhicd^ 

. £xawp. 2^" What is the Decimal equal to | ? 
Deaqpin^or 5) t,o = the Nunierator With H cyphen 

,2 == the Decim^ required. 

Examp, 4. WhatjsthtfDecinial equal to ^V? 
Denominator 25) i^ =b the Numd-ator irtlJi tvgo qrahers* - 

jOJL = dfe-EfepinisJ required. 

Bxamp. :%. .Wh«t is the jDpcuosJ .^qual to ^ ? 
Denominator 9) i>qqoq6 ^a^ te>e Nuptf ator wi* ^^^^ 
. . ,uwi «r., ?? the Deqfpal raiuirejl, 

L3 32* 
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323. If the number of cyphers, annexed to the Numerator • 
of the laft Example, had been ever fo. great, and the diviiion 
(by the Denominator 9) had been profeciited till thofe cypher» 
bid been all exhaufted ; the Quotient, or Decimal required^ 
would confift of as many ones as there had been cypiiers ati* 
nexed, and there would ftill be an unit remaining; by annex<» 
ing cyphets to which^^ the divifion mi^t be continued 
faraier. 

324* Thofe Dedmals which are produced from Vulgar 
Fra£Uons, whofe Numerators, with cyphers annexed, can be 
iiieafured by their Denominators, are called finite of terminate 
Decimals ; becaufe they confift of a finite and determinate 
number of places : Such are the Decimals refultdng from the 
four firft Examples. 

325* Thofe Decimals which are produced from Vulgar 
Fradtions, whofe Numerators, with cyphers annexed, cannot 
be meafiired by their Denominators, are, called infinite, inter- 
minate, circulating, and repeating Decimals; becaufe they 
do not confift of a finite and determinate number of ^daces^ 
and becaufe fome figure or figures do continually circulate or 
repeat in them ; fuch is the Decimal refultii^ frdm the fif& 
Example. 

32f6. iftence it follows, that no Vulgar Fra£tion will produce 
a finite Decimal, but fuch, whofe Denominators are com* 
]Xnmded of the primes 2 and 5 ; for no other numbers can 
meafure lo^ 100, 100©, zoooo, tfc. or their Multiples, and 
fuch every Numerator becomes, Ir^ annexing cyphers thereto. 
^. 327. The finite Decimals, arifing from fuch Vulgar Frac- 
tions, will confift of as many places of figures, as there are tens^ 
two's, or fives, in the compofition of their Denominators. 
Thus 1%, j, and I, have finite Decimals of i place, viz. ,1 
92 and ,5 ; . rirsj ^y and ^, have finite Decimals ^f 2 places^ 
viz. ,01 ,04 and ,25 tff. 

328. In circulating Decimals, if one figure only repeats^ 
it is called, a fmgle Repetend : Thus in Examp. 5th. the De- 
cimal, confifHng of the repeating figure i, is a fmgle Re* 
petend. 

, 329.. To, avoid the trouble of writing down unneceffiuv 
'figures, a .fingle Repetend is denoted by the repeating digit 
dafhed; that is, the Decimal' »i 11 11 isfc. confifting of die . 
fingle Repetend i, is exprefled by ,/. 

330. Since ,1 is the Dechpsl equivalent to the Vulgar 
l^raoion ^; dierefore ,/ will be the Decimal equal to f 1 
,y, to (|=;)|r ,/, tof 5 ,/, toi; ,^,to («=)|i ,^, to 
}i >fi to li aftd 55f, to (fssl =s) I, 
*'< * 4. ^ :^ Therefore 
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Therefore in all operation^ fiar, ^as 0^9999 i^c. ad infinitum^ 
|)ut an unit. 

331* Examp.b. What k thfe Decirtial equal to | ? 
Denominator 6) 1,00000 &i. =s Numerator with cyphers. 

j 1 6666 csf^. " == , I jj = the Decimal required* 

Exaihp. 7. What is the Decimal equal to -j?£ ? 
Denominator 12)1,000000 ^c, = Numerator with Cjrphcrs. 

jC)83333 fcr^* =,b83r==theDecimal required. 

Examp% 8k What is the Decimal equal to tV l 
Denominator 15} 1,000000 b^c^ = Numeratori;n& cjrphets, 

,066666 i^c* =,o(^= the Decimal required* 

Examp^ 9* What i$ the Decimal equal to -fj f 
Denominator 75) i,oooooO ^c, = Numerator with cyphers. 

.5013333 iffc* s=jOi^=thePecinjalrequir'd« 

The DediAals refulting from the 4 laft operations are called 
mixt repeating Decimals^ or mixt fingle Repetends, be-^ 
taufe they have a finite number before the fmgle kepetend 
begins. 

331. And, fron^the four laft Examples, it will appear, that 
the finite part, of mix'd repeating Decimals, arifes . becaufe 
the Denominators, of their correfponding Vulgar Fractions, aTd 
partly compounded of the primes 2 and 5; for ihExamp* 6. 
the Denominator 6=:= 2X3; in Examp.j, 12 = 4X3; iii 
Examp. 8, 15=5X3; and in E'xamp, 9. 75 = 25 X 3- And 
It is fardier obfervable, ^at the finite parts of the mixt Deci^* 
mals, in thefe Examples, confift of as many places, as the finite 
'Decimals before found in Examples i. 2. 3. and 4. where the 
.Denominators were refpeftivcly 2* 4* 5. and 25. which Deno- 
minators in thefe Examples, are feverally midtiplied by 3* . 

333. From thefe Examples, alfo, may he-deduced the manner 
ofe^qpreffing Uv value of mixed Repetends, in the form ofVul** 
gar rra£tibns, v/z. the finite part has a decimal Denominator^ 
as in Art. 311. but the repeating part has 9 for its Denomi- 

. Jiator, by Art. ^30* and (hould be efleemed only a part of the 

Jaft finite Denomination. 

So in^ expreffion of Example the 6th. ,1 (} s ^^ the finite 

.port ,s b ^ ;* and the Repetend, had it ftood' in the place of 

primes, would be f, but oecaufe the finite part of the expref^ 

£on ia in that place, it muft be efteemed omy $ of 79 or ^ ; 
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' In. like miimtt for ifce.cxpreffiqn of the ytK Example, 
jOS^- = Tx the finite part, ,08 = t|^ ; and the Repetend, if it 
were in the place of primes would be f ^ but. the laft figure of 
the finite pa)t being in the place of hundredths, therefore the 
Repi?tcnd is | of ^i-g or ^ : Now t|^ + ^^^ = -^W + ?^¥ 



^75 «« . 



• 1 t 

• .334. E>tamp. 10. What is the Decimal equal to ^^ ? 
,99} i',opoopooo {^(. (tOioioxoi &^(. the Decimal required. 
99 - - 



100 
99 



IQO 

99 



100 
99 



' *Tis apparent, Aat how long foever the Divifion In the laft 
Example be continued, the two Quotient figures (01) will 
repeat once, for every two cyphers annexed to the Di- 
vidend. . 

. 335, And bcnce we have the generation of R^petends con- 
Jifling of % fip^res, which (^s well as tihofe ef 3, 4,^ 5, £5*c. 
jigures) are called compound Repetends. 

'- 336. Compound Repetends are diftinguiihed by flashing the 
' -fim and laft repeating %ure : Thus ,010101 Vc ad infinitum^ 
may be wrote ,|cf/, and ,i23ii23i23 Wc. ad infaidtntn^ >/2^« 

337. Since^==,)rf/5 ^V willbe=:,^jf;^=i:(^«),^3; 

And, in general, a Vulgar Fraftion which, being reduced to 
^ Decimal, produces a compound Repetend of 2 figures, either 
isj or is equal to, a Fra£lion, whofe Numerator is the two'rc- 
^eatliig figures^ ind Denominator 99, 

338. And the Denominators of thofe Fraftions, which pro- 
duce mixt compound Repetends of 2 figures, fuch 'as ,i/^> 
'^04i2f/, Jt^c, ^e compounded of the pirimcs 2 or 5f and tnc 
number 99, 

339^ 
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339. %xdTitp. 1 1. What is th6 Decimal equal to 'y ? 
999) 1,000000000 £s?f. (jooiooiool ifc. 
999 

1000 

999 



1 000 
^99 



iic. 



Here we have the generation of a compound Repetend coiw 
fitting of 3 figure, and by reaibning^ as in Art. 337, it ViU 
jtppcar, that me Vulgar Fraftions, which produce fucb DeciV 
mals, are, or are equal to, thofe, which have the 3 repeatiw 
di»t8 for Numerators, and 999 for a common Denominator* ' 

340. Univerfally, a Decimal IVa^on, confiftjiiff only of a 
Repetend, i^ equal to a Vulgar Fia£tton vfbok NumeratDr is 
tiiat Repetend, and the Denominator a number confiAing of as 
many nines, as there are places in die Repetend. 

, 341. Examp. I a. What is the Decimal equal to ^J? 
7) 1,000000060000 (0,1448571 tfc. 






^ 



14 



d^l 



60 

— 

40 

35 



i«««> 



50 
49 



10 
-7 



3 (ffc. 



Since 
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Since die number !» the only fignificant figure of the Divi-' 
dend, becomes the remainder, after multiplying by the fixth 
quotient figurif^ it is clesir dl^ thofe fix figures will continu.-^ 
suly repeat in die quotient ; therefore f =s o, X\7.%k^. 

042* Hence, if the Denominator of a' proper Fradion, in 
its leail terms, be not compofed of the primes 2 and 5, that 
Fraction will be equal to a repeating Deciinal, whofe Repetend 
will have fewer figures than there are units in the Deno^ 
miiutfor^ 

For^ in the 1 2th Ex^unple^ where uAit/, mth cyphers annex-* 
ed, is divided by 7 ^ 'tis obvious, that no remainder, in any 
part of the: divifion, can be greater than 6 : Therefore if, as in 
that Example^ all the poffible remainders fhould happen before 
any of them return, yet after that, viz. after 6 figtirbs (a noxtb^ 
her lefs than die DiVifor by unity) are obtained m the Quotient^ 
feme one of the forniel- remainders ittufl necefTarily recur {iot 
by Art. 326. there wiir be a remiainder, becauie the DiVifer 
cannot meaA|re the Dividend) ; to whidi former renlaii^der a 
cypher being annexed, as in the former part of the Divifion^ 
dial figure muft repeat in die Quotient, which was placed there 
when die fame. Dividual happened before: And therefore th« 
other figures mufl follow and continue die circulation* 

343. Having ajriy proper Fra6tion given, to find whetherthe 
Decimal Fraction, equal thereto, will be finite or infinite^ and 
if infinite, whether it will confift of a pure or mixed Repe* 
lend ; and how many places that Repetend vfiXL confift <rf. 

Rule. Reduce the given FraAion into its leaft terms, and 
£vide die Denominator by 10, 2, and 5, as often as poffiblej 
then make the refult a Divifor, and let die Dividend confifl of 
as many nines as may be necdlTary ; continue the Divifion until 
there be no remainder j and the number q( nines ufed will 
ihew the number of places in die Repetend ; which Repetend 
will be^ after as many places of figures, as there i^ere tens, 
two's, or fives, divided by. 

If the whole Denominator vani0ies by repeating your Divi- 
fions by 10, 2, or 5, the Decimal will be fuiite, ana confifl of 
as many places as you perform Divifions, _by Art. 327. but if 
not, diere will be a Repetend, by Art. 342. Alfo a Fradion^ 
equal to the given one, will have a number confifHng of as 
many nines m the compofition of its Denon^nator, as there 
will be figures in the Repetend, by Art. 340. Theref(»'e t^t 
number of nines will be a Multiple of die given Denominator^ 
reduced as abovct . 

Eximpm 
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Examp. I. How many places will the Repetend of that De* 
cimal confift of, which is equal to -f ? 

7) 999999 

142857 Anfw. 6 places. 

Examp. 2. Will the Fra^on tttc? produce a finite or infi* 
nite Deciinal ; and of how many placeis vnll it confift, if finite} 

jo) 51200 Number of Diinfiona 

10)5120 ^ 

2)256 3 

, 2) 128 4 



2)64 * 5 

2)32 6 

2)1^ 7 



2) 8 % 

2)J. 9 

2) z 10 

Anfvin The Decimal will he finite, aiid confift of 11 placet* 
Pit)of 512I00) i^oooooooooloo (0^00001953125 

4880 

4608 "^ ^ 

. a7;zo 
2560 

N 
1600 

640 

1280 
1024 

2560 
2560 , 

' ' " 0000 
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Example 3. WiH the Fraiftion ^i^ be fuiitej^ o^ infinite \ if. 
infinite, how many figures will its Repetend cottfift of; ^d 
how many finite places will thcr^ be, hffore the Repetend 
begins? , 

^^LS^ Num^r of Divifions 

2) 44. Jt 

2) 22 > 

11) 99 (9 
99 - 



Jnfw. The Decimal will be a mixM compound Repetend 
of 2 places, beginning after 4 finite places. • 
Proof l8|o) i,oooooolo (0,061 i^J? 

88 



120 
88 

320 
2^4 



560 
528 



Mk 



344« When a decimal expref&oii is iinlte, oi* circulatiiigj it 
is called compleat ; but if it be oot jQnite, and no law of cir* 
culation appears, it is called apprwciaiatei 

345. Approximate Decimals have fome places true, and the 
reft uncertain, and are fbmetimfis SKZpte with the figns -f" ^^ 
— -^ to denote whether the laft .ji^e is lefs or greater than 
juft: Thus, for 327,645 +> rcj^d. 327,645 more fomething; 
that iS) the true Decimal excfieda..g27,645 by fome uncertain 
figures ; and for 327,646 — y jieiad 327,640 lefs fomething i 
t£it is, the true Decimal e^^cQ^ 327^645^ and is lefs than 
327,646. 

346. If in reducing a Vulg^ Fra^on to a Decimal, or in 
any other procefs, the Refij^nd of the refult doth not fo 
fpeedily appear as might beoviihcd for^ proceed to a deter- 
mined number of places, andlbe refult will be an approxi** 
inat»]3^imal« 

347^ 
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347. Upon the aforefaid grounds^ the known or ^ccuftomary 
parts of Money, Weight, Meafure, Time, &ff . may be* re-r 
/duced to Decimals : For if you defire to know what Decimal 
Fraction of a poimd Sterling is equal in v^lue to one {billing, 
confider fifftfhat a pound is the- integei^ and tkMt4p ihillings 
^re equM to that inteti^r, therefore i fhiUing is ^'^^of a pound. 

In like ntsumer, torafmuch as 2^ [^ence are equal to a 
pound of Englijh money, 7 pence are ^^^ parts of a pound, 
which Fr^£lioh will be reduced t^ this Decimal ,0291^/. 

Aftjcr the fame method, may the Vulgar Sexagenary Frac- 
fidns *ufed ih Aftonpmy be reduced to ©cdftials ; Tor finCe a 
degree is ufiiidly Subdivided into fix^y^parts, called Minutes, 
pr Primes; a Prime or Minute, into fixty parts, called Se- 
conds ; a Second into fixty Thirds ; a Third into ftxty Fourths, 
l^c. It is evident that 7 Minutes (or Primes) are ^ pasts Qf 
^ dtpee, which biay be reduced to the Dedimal , m^, 

This to the ii^gqnious will 'be afikJlk^ient light for ttee.iind^ 
fflg ef Decifflftls f ui t able t cKhe Shillings, Pence, ^dFarthinga, 
Which are ttnder'apound Sterling: AHb-t he - D eci mals o f &te 
knownparts of Weight, Meaifuro, Tifliej feff, -as tlj^y- b^tc exb 
preffdl .m tl\e foljcfviring Tabl^^ 
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.00208^ 

.001041^ 



TABLET n. 

Of Troy-^vetghtj the Integer 

heing an Ounce. 



Pennj- 

Weights. 



-1* 






Decimals of an 
'^ Ounce. 



•95 

I' 

•75 



H-7 

12.0 

"•55 
10.5 

8.4 

If 



5 

4 
3 

2 



25 
.3 

.1 

OS 



Grains. 



Decimab of an 
Ounce. 



231.04791^ 

22 .0458^ 

21 .04375 

20{.04I j( ' 

•03958* 

•037s 

•03541^ 

.03125 

.0291^ 
i3.027o83f 
.025 

.0229I(f 

.02083' 
0.01875 
S.oij^ 

•01458a 

^•0125 



15 
14 



12 
II 

10 



J 



I 



«^* 
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TABLET in. 

Cy Avoirdupoift great Weight 
the Integer bi'tng an hundred^ 
freight J ia witj 1 12 pounds. 



10 



I 

5 
4 
3 



.0982143 
.0892857 
•080357 I 
.0714286 
.0025 

•0535714 
.0446429 

•0357 H3 
•0267857 

.0178571 

.0089286 



garters of 
I hundred. 



Decimals pf 
I hundreds 



Ounces. 



Decimals of 
I hundred* 



3 
2. 



•75 



^ > I " 



^Pini9tds» 



mf w > I ' ■ 



Decimals •/* 
I hundreS. 



4»4 

^3 
a2 

*i 
^o 

17 
i6. 

IS 

^3 
12 



•2410714 
•2321429 
,2232143 
♦2142857 

:205357I 

r I 964286 

•1875 
.1785714 

•1696429 

»i6o7i43 

.1517857 

.1428571 

.1339286 

.125 

.it6o7r4 

.1071429 



IS 

14 

13 
1.2 

ij 

10 



7 
64 

5 

4 

3 
% 



.008^705 
.6078125 
.0072544 
•0966964 
.006 j[ 383 
.0055803 
.0050223 
.0044643 
•0039062 
.0033482 
•0027901 
•0022321 
•00x674^ 
.0011160 
•0005580 



garters of 
I Oume. ! 



'JDecit/ials of 
I hundreds 



ii I » ^ I 



3 
2 

I 



.0004185 

.0002790 
.000139s 



TA BLET 
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i6t 



mj. 



. TABLET ly. 

r 

Of AvoirdujKttfe littlt ffngit, 
thejnteiir being aPouna. 



Ouiuesi 



■ ■ > 



Decimals tf n 
Pound. 



15 -9375 
j4 .875 

,>;j .8125 

It .687JJ 
lO .625 

9 -5645 
•S 

•4375 

•375 

.25 
•1875 

.0625 



6 

s 

4 

S 

2 



a Dram. 



•?23437S ' 
.01953125 

.0x5625 

.0117x875 

.0078125 

.003 ,0625 



■I ■!« » 1* 



Decimals of 
a Pound. 



% *oo292969 
2 .0019531 
i 1 .00097651 



4- 



tT^iTe ' 

()f. Liquid Mehfures<i the In- , ' 



T V. 

u 

teger bekiB a Gallon. 



■ i j 



•» • 



1 



-*>— ^ 



^rams. 



*• I fc 



J5 

H. 

JS 
12 

21 

i«o 

* 

9 
& 



4^ 



Decimals of^ 
a Pound. ? 



;£^^ 



>-.i f ti I. 



•058^9375 

.0540875 ; 

.Q507?i?5 

•94^7& 
.Q4^S75. 
.0390625 
.635^^25 , 
.63125.- . 
-02734375 

■ I ^ II iiifct III 1 1» i ri 



pTTltJ. 



' ■ * IT , 



IJ 



J 

J 

, Decimals of i 
a Gallon. 

1875 '^ 



s 

4 

-a 
I 

I I 'i " ill . l i 



-075 
1 1 2 < 



t 
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^art^s of^XDiecimalsofa^ 



a Pint. < 



«• ». 



Nfth. 



I 



Gallon^ 



^ L 



>Qd37S 



I 



^0625 
'.03125 



,imji:i 



■a to. 



1 



M 



TAS^fi f 



«i 
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F 



Of Dry Me<ifure5y the Integer 
being a garter. 



TABLET VI. 



I 



TABLET Vn. 

Of Long Meafuresj cne Tard 
being the Integer. 




l*WiB*l 



Quarters of 
one Yard. 

3 
1 



Decimals of 
one Yard. 



■75 
'5 

.25 



Uaih. 



I 



Decimals of 
one Yard. 



i««MM*l 



Pecis. 



Detimals of a 
' Sluarter. 



3 

2 

I— 



'09375 
.0625 

.03125 



3t 
2 

I 



.1875 
•125 

•0625 



■«■ 






Quarters of a [ Decimals of a 
Peck. I Quarter* 



garters of 
one if ail. 



Decimals of 
one Yard. 



3 
2 

I 



.046875 

.03125. 

.015625 



iihMWWMi 



nmm 



3 
2 

1 



•023437s 
:oi5625 

.0078125 



wtm^^ 



Pints. 



Decimals of a 
garter. 



3 
2 

I 



.005859375 

•00390625 

.001953125 



TABLET Vra. 
Of the ReduQion oflnches^ &c. 
. to Decimalsy the Integer be- 
ing a Foot in Length. 



Inches 



I 



Decimals ef c 
Foot. 



II 

10 

9 



.91^ 

•75 



% 



If 
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163 



■ ■ «m 



8 

2 

S 

4 
3 

.X 

I 



•5 
•25 



^Mnnk 



^uartrrs of an I Decimals of a 
Inch. I J^^/. 



3 

2 
I 



Mt»« 



/^ ofanlnch. 



.0625 

.041^ 

.0208^ 

.0104.1^1 



xU 



*. ■»■ I 



TABLET IX- 

Of Dozens^ the Integer being 

a Grofs. 



Dozens.^ 



(Decimals of a 
Grofs. 




Parts of a I Decimals of a 



Dozen. 



»-T 



/ 



Grofs, 



II 

.10 



s 

4 

3 
2 

I 



.0763^ 

.069^ 

.0625 

•0/ 

.0486/ 
.04 1 j? 

•0347/ 
.02y 

.0208^ 

•013^ 
.0069^ 



m 



TABLET X. 

Of 77Wi a Daif being the 

Integer*. 



1 1 • I ■! 



Hours. 



(Decimals of a 
Day. 



n I -9583 

22 .01^ 
21 .875 

19 ,..79ij* 

18 .75 

17 -708^ 

16 A 

15 .625 

14 . .58a , 
13 .541^ 

.12 .5 

II |.4s8a 
10 1 .41^ 



>t' -f M -j rai 



't ii^-riiTii."i'iii** 



U% 



9 
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9 

I 

5 

4 

3 
2 

I 



.37^ 

•a 
.291^ 

as 

.208^ 

.125 



Minutes. 



59 
58 

56 

55 
5+ 
58 
52 
51 
50 

-^ 

45 

44 

43 

■ 4a 

41 
40 



36 



Decimals of- a ■ 
Day. 



■^■^— »«■■■ I ' 



■♦•— 



04097;f 
0402/ 

039583: 
03* 

0375 
03680^ 

036^ 

0354-1? 

9347/ 
03402^ 

ojr 

03263I 
0319^1^ 

03125 

038|^ 
02986/ 
0291? 
028451/ 

02708^ 
0263$ 
02569^ 
025 

1 I II 



35 

34 

33 
32 

3» 

30 
29 

2» 

26 

*5 

34 

23 
22 

21 

20 

19 

ID 

15 

14 

13 
12 

10 

9 
8 

7 
6 

5 

4 

3 
2 

I 



.02430^ 

.0236/ 

.02291? 

.62152^ 

.02083 

.02013^ 

•OI'Ov 

.OI&75 

.0180/ 

.0*73^ 

.01? 

•01597/ 

.0152;/ 

.04^5*3- 

•0^3^ 
.01319/ 

»Ot2-5 

•oai8o^ 

.04' 

.01041? 
.0097^ 

.OOQQ^f 

.0083' 

.00763^ 

.0069^ 

.00625 

.00347/ 

.00486/ 

•0041? 

.00347/ 

.002^ 

.002043 

.0012^ 

.00069/ 



348. This 
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348. This Table aforegoing confifts of ten feveral Tablets, 
of which the firft (intitJed Englijh money) contains in the firft 
column oi it the particular Fraftions, {viz. the Ihillings, pence, 
and farthings) of a pound Sterling 5 and in the other column 
the Decimals, to which they mar be reipeftively reduced ; So 
in the fame Tablet .65 is the Decimal anfwecable to 13.x, 
.0208^ to '5^ and .003125 to '^f. Likewife, -0489583 is 
the Decimal of 11^. together with 3 farthings : Alio .03125 
is the Decimal of ypence half-penny. 

349. The next Tablet (ihtitled Tr(?y-weight) contains in th^ 
firft column the p^cular Fratftions {viz. the penny-weights and 
grains) of an ounce Troy^ and in the other their refpedbive De-^ 
cin>als : So .6 is the correfpondent Decimal of 12 penny- 
weight, and .oozoSj of i grahi. Likewife ^025 is the Deci-» 
mal of 12 grains. 

350. The third Tablet (intitled Avoirdupoife great weight,) 
contains in the firft column thereof the Fradlioits, {viz. thQ 
quarters, pounds, ounces, and the quarters of an ounce of an 
hundred, according to Avoirdupoife weight,) and iji the other , 
their prc{)er Decimals : So .5 is the Decimal of two quarter* 
or h^f a hundred, .1517857 of 17 pounds, .003348^ of 6. 
ounces, and ,00041 85, the Decimal of three quarters of an. 
ounce. 

351. The fourth, (intitled Avoirdupoife little weight) fhew5 
the Frafiions {viz. the ounces, drams, and quarters of a dram) 
of a pound Avoirdupoife^ together with their refoedtive Deci- 
nials : So the l!)Bcimal of 3 ounces is .1875, the Decim^ of 9 . 
drains is .03515625, and die IJecimaJ of one (juartei: gf-a drani 
is ;ooo97656. 

352. The fifth (intitled Liquid Meafures) has the FracSigns , 
{viz. the pints and <juarters of a pint) of a gajlon, a^ii Irke-^ 
wife their feveral Decimals : So, the Decimal of five pint^ is 
^625, and the Decimal of two queers or naif a ^in]: is 
,0625. . " 

^53. The fixth (intitJed Dry Meafures) gives theFra£Hons 
{vi%. the bufliels, pecks, quarters of pecks, and pints,) of ^ 
quarter^ together with dieir peculiar Decimals : So ^375 is tha 
Decimal of 3 bufliels, ^3125 of one peck> -0234375 of | of 
a peck, and ^90390625 of two. pints. 

354. The feventhl( intitled Yards) offfei^ you the Fraftions 
{viz. the quarters, nails, and quarters of nails) and their re*: 
4)e£tive Decimals : So .25 is the Decimal of one quarter of a 
yard, .125 of two nails, and ^046875 of three quarters of a 
pail^ 

M 3 3S.S- 
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355. The eighth (intided Reduftion of inches, fj^f. to Dcci-r 
mals of a foot) prefents you with the Fraftions {viz. the inches^ 

* quarters, and half-quarters of an inchj of a foot, together 
with their correfpond^nt Decimals : So .ai^ is the Decimal 
of 5 inches, ,0625 of | of an inch, and .01041^ Qf i, or 
half '^ quarter of an inch. 

356. The ninth Tabjet (intitled Dozens) jridds you the 
Fradions {yi%^ the dozens and particulars^ of a grois, as alio 
their refpedive Decimals: So .25 is the iJecimal of 3 dozen, 

^ 4nd .0486/ of 7 particulars. 

357. The tenth and laft Tablet (intitled Time) gives you 

the Fractions, {viz, the hours and minutes) of a day : So ,625 

is the Decin>al bf 15 hours, ^0375 of 54 mmutf^s, aiid .00069^ 

pf opp xninute. 
« 

358. When a fingle Fraftion of any of the premifed Tablet^ 
Es propofed to be reduced to a Decimal, find it in the firft co- 
lumn of the Tablet to which it belongs ; this done, juft aigainft 
that Fraftion fo found, youlj have me Decimal required. So 
131. b^ing propounded, taking the iirft premifed Tablet, I find 
1 3 J. in the firft column of the Tablet of Money, and juit 
againft the fame 13 J. I obferve 65, before which naving pre- 
fixed a point, and by that means fignified it for a Decimal, 
I conclude the fame .65 fo ordered,^ to be the correfpondent 
Decimal pf 13J. the Fraftion propounded- In like manner, 
.0229 1 jj is the Decimal of ii' griaihs in the Tablet of Triy- 
weight; and .0357143 the Decimal of 4/, i|ithe Tablet of 
Avolrdupoife great weight, i^c, 

359. When two or more Fraftions are propounded, and it Is 
l^qiiired to find a Decimal equivalent to the fiim of them, find 
the Decimal of each of the Fractions given according to Ac 
laft Rule; ^hei| adding together the Decimals to found, that 
entire'fum is the Decimal fought : So 13^. 5^. being reduce^ 
to a Decimal, is .67P83 ; for. the Decimal of 131. is .65, 
and the Decimal of ^d. .02083:; which bemgadded together 
(by ^i^r^. 382.) amount to .67083, viz. the Decimal which 
reprefents 135. 5^/. the*Fra6lion propofed : In like manner, the 

' Decimal of 9 penny-weight and 13 grains, is -477083} an,4 
^c Decimal of I C i<)lb* 7^2. is .6735491, ^c. 

135. .65 

Sd. .020833 

. f - 

.670833 
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, 9^tt^. .45 

^Zr* J027084 



•47708a 



i C. .5 

19/*. .1696429 

7 0^ ."ooy^obn, 



^mmmm 



.6735491 

And here as you fee proper Fjra£lions reduced, fo likewiie 
may the Fradions of mixt numbers be reduced to Decimals^^ 
for example, thefe numbers 97/^. 7 ounces, 13 ^ drams; 67 
»llons si pints ; 28 quarters, o bufljels, and c^ pecks, after 
Rcduaion arefeverally 97.4891, 67.7187, and 28.0781, 

97-4375 67.625 28.0625 
.0507 .0937' .0156 

.0009 ■ ' 

— ^ — 67-7187 J18.0781 
97.4891 

36c/ When a Decimal is propofed, tb know what Fraftion 
it reprefbits, fearch the fame Decimal in the fecond column of 
the Tablet, to which it belongs ; where if you find it exprefly, 
the number juft againft it in the firft column is the Fraction 
you look for : So .65 (reprefenting the Fr^f^on of a pound 
Sterling,) being given, I find it in the fecond colunm of the 
Tablet of monev, and over-againft it in the firft column I find 
131^ which is ttieFra&ion reprefeitfed by .659 th^ Decimal 
propounded. In like manner, 3.025, (reprefendng 3 ounces 
and .025 of 2M1 oufice Troy) b^ing given, th« number reprefented 
by it, \s ^ ounces, op*tu* 12 grains. 

361. When in the fecond column of the Tablet to which 
you are dire£i:edf ]k>u cannot precifely find the Decimal pro« 
pofed, fearch that which being lefs, comes neareft to it, and 
take die number that aniwers it in the firft column» for th^ 
greateft FrafHon of the number required : Then dedu6ting 
the Decimal fo found, out of the Decimal given, find like- . 
wife the remainder as another Decimal, and take its corre- 
fpondent number for the iv^ Fra^on of the number tt-^ 
quired; and fo proceed in that order, till you haye difn 
covered th^ entire number repiefentfd by title Decimal pro- 
pounded. 

M 4 Efsam^le^ 
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Example^ '6739 being given, I demand the Fracftion of a 
pound Sterling reprefent^d by it : The Decimal in the Tablet 
pf Money, whioi being lefs^ comes neareft to .6739 is .65, 
whofe correfpondenf number in that Tablet is 13, which are 
the ihillings of .th^ number required; then fubtradting .65 
out of .6739, die remainder is .0239, and the neareft De- 
pimal in the f^e Tablet to .0239 is ^p%Q%^ whofe corre-r 
fpondent number is 5, w}iich are the peiKJe of the number 
required. Lal{ .6f all, deducing .0208 ou^R '0239, the rcr 
mainder is .0031, whicji gives you in the firft column 3, be- 
ing the farthings of the number required : So that I conclude 
the entire FraOTon reprefented- by the Decimal -6739, is 13 x, 

(Jrf. 3/ 

•6739/. Sterlings 

Suhtralf 13^ • .65 

.02351 
SubtraSf 5^. • . . .0208 



3/. . . .0031 
In like ma^nncr, 7.359 Q. being reduced by the Tablet of 
Avoirdupoife great weight, is 7^ C." 12/. 4 ounces : and 94 
,58 lb. reduced hj tlie Tablet of Avoi^dujpoifc little weight, i^ 
^4/^. 9 ounces, and 6 drams, 

7- 359^- 



'^"m 



Subtralf I quarter . , .25 



. 109 

^ubtraaiitb, , , . .107 



4^Z. • » • .002 

94-58'*. 

Syhtra^ 9f^ • • • -S^ 



6 Drams . . .02 

362. But when you haye not fuch Tables .^as the abpvc ^t 
jb^nd then, to^ reduce the different Denominations (f Money y 
Weighty and Meafure^ &c. into Decimals^ ufc the fbUowing 

Rule. I . Write the given denomin^ions, or parts, orderly 
ynder each other ; the inferior or l^aft parts, being tippermoft 1 
Let thefe be Dividends, ' - 

2. Againft eacb part^ on the; left-hand, write the number 
thereof, contained in one of its next fupcrior : Let tbde be 
Pivifors, • ♦ ; 

3, Then 
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3, Then beginning with the upper one, write the quotient 
of each divifion as Dedmal parts^ on the right-hand of the 
Dividend, next below it; and let this mix^ number be divided 
by its Divifor. ; 

Examp. i, ILeduce ios\ 84» tP it? equivalent Decijnal of a 
pound Sterling, • ^. 

I. The mven fliillin^ and peaoe wrote wider ^ac}i other, 
will ftand mu8 ; ' , 

.8. . 

10. . 

. 2. Thefe with their refpe£tive DivifQr$ annexed, will be 

i3t| 8 
20 I 10 
3, The divifion by 12 being performed, by fuppofing cyphers 
to be annexed tp ^ Pividend 8, the work will appear as 
bcjjqw : 

12 I 8,O0O, ^C. Q. 12 

20 j 10,666, &c. 20 

'4. Th^n, jividing by 20 gives the anfwer ,5 j, 

12 I 8, 
' 20 I 10,^ 

Examp, z. Wl)at Decimal of a pound Troy is equivalent 

. • - "^ '' HM6, 



8, 



io,j? 



20 
12 



18^ 

10,9^ 

»9^ 



.363. But the Decimals pjf Stei-IIng money may be wrote i^ 
one line by the following 

Rule, Write half of the |reateft even number, in tfte given 
Ihillings, for the place of pnmcs. • . 

Let the number of farthings, contained in the given pence 
and farthings, poSefs the plac^ of feconds and 'thirds j ob- 
feiving, if the given (hillings are odd, to incfeafe the place 
of feconds by 5. ' And to increafe the thirds by as many units 
as there are times 24 in the pence and farthings. 

Divide half the number of farthings^ in the pence and far- 
things (reje6ting 24 or 6 pence, if diere ip one) by 12, the 
quotient written after the three ^accs before^ found, will give 
the Decimal required^ 

Examples^ 
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S. 



I. 


. • tOl* 0^7. IS 


equal 


2. ! 


- . 13 : loi . 




3- • 


. . IS : 9i . 


^ 


4- ! 


. • 19 : iii ., . 




5- ■ 
6. . 


. . I : loi . • . 


» .• • 


I : 


: 2i • . 




: oi . . 





•69375 '• 

,790625/. 

,99687?/. 

,092708^' A 
,036458^/.. 
,oio4rj?/. 
,003125/- 

One of thefe Examples explained, will make the Rule fa-* 
miliar in the 5th, vi%. is. lo^^. Half of one fhilling is o, 
write Q in the pUce of primes; loj: is 41 farthings, and i 
added (for the 24 contained in 41) makes 42, and 50 added 
(for die odd Ihilling) makes 92, therefore the jthi'ee firft places 
of the Decimal are ,092 : Now 24 taken frotn 41 leaves 17, 
its half is 8,5; whiph divided by 12 gives 7083 ; thefe. wrote 
as they arife, after the former three places, make 9092708^ 
for the Decimal required. 

^64. A Decimal of a fuperior Denominafion bdiig ^en, to 
find its value in the known parts of inferior Denominations 

Rulf^ Multiply the given v^cimal by the humber of parts 
in the next lefTer Denomin^ttlon ; from the ftpdv^t cut o6f 
as many places to the right-banfl> ^ there are in the given 
Decimal. 

Multiply the figures above cut off to the right-hand by the 
parts in the next Idler Denpminatron| and from this produft 
cut off as before. 

And thus^ proceed imtil the leaft Penomi|iation \s aqived at, 
then the feveral parts cut ofF on the left-hand, are equiva,^ 
l^nt %o the given Decimal. 

Example i. What^ the valu^ of 953334/. ? 

20 



io,6663o 

12 

8,00160 



jfnfiver ^qj. 'S^^ 



£^^U^ 
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fxafnpkT.. What is the value of ,91112 A. Troy. 

12 



«o,93344 

20 

;8,6688o 
24 

2,67520 

13*3760 



16,051^0 

Anjwer 10 «z. 18/. wf. itgr. 

365% But the value of the decimal part of a pound Sterling 
may b^ exprefled in one line^ thus ; 

Double the place of primes for (hillings, and if the fecond ' 
place be 5, or exceed 5, reckon i ihilling morej the fijgures in 
the fecond and third places (rejecting 5 in the fecpnd place^ 
are fo many farthings, abating i for every 24r 

I. The value of 0,92763/. is 18 x. 6{, ' 1 

2 0,87639/. is 17 : 6|. 

3- • • • • 0,09937/. is I : \\\. 

4* • • . f 0,0420 /. is o : io:^ . 
j;,. • • • • 0,0095 /• is o : i\. 
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. CHAP. XXV. 

Of the Management g/* C i r culati ng 

DeciMALS. 



366. rriHosE Repetends, which confift of the fame number 
I of places, are cdled fimilar 3 thus ,^0^, and yTii\f 
are fimuar Repetends. 
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367. Similar Repetends that begin ^t the fame pJac^, viz^ 
at the pkce of units, primes, feconds, t^c. are faid to be con- 
terminous. 

368. A finite expreflion may put on the form of an infinite, 
by making cyphers the Repetend. And, 

A fmgle Repetend may put on the form of a compound Re- 
petend, without altering its value ; thus ,^ may be wrote ,^^ ; 
or, 44^', or ,^44^. For | = ^ = ^== |^, ^c. 

369. Hence any given Repetend may put on the form of an- 
other Repetend, if me number of repeating figures in the lat- 
ter be a multiple of the number of repeating figures in the 
former. ^ 

Thus the Repetend 0,^^ confifting of two figures, may put 
on the forms of Repetends confifting of 4, 6, 8, 10, ^c 
figures 5 that is, o^H = o,/5+5 = o,/s454>? = o»^S4S4S4/> 

370. Any two or more diffimilar Repetends may be made 
fimilar, by transforming them into other Repetends^ which fhall 
confift of as many places of figures, as the leaft common muln 
tiple of the feveral numbers of places found in all the Repc< 
tends, contains units. 

' Example i, 
DifSmilar, Made fimilar, . 



o,y 




Oy^^ 


o.i4 


■ 


o4i 




Example 


2. 


o4is ' 


< . 


o»^7S47/ • 


o.2i4 




0,3/4242^ 


0./^ 




o»if9S9S^ 


0,32/ 




o?32/7777^ 


0,/ 




0,/I III/ 



In the laft Example 6 is the leaft common Multiple, and 
therefore the fmiilar -Repetends confift each 45f 6 places. 

371, A pure Repetend may put on the form ci a mixt R«-^ 
petend, without altering its value ; thus o,// may be wrotQ 
o^Mi \ or 0,45^/ ; or 0,454/^ fcf^v 

For o,4«^^ = tI. + f^ of Tij =s. A + 4^ by ArU 333. 

And ,*, + ^^^|fg + ^45 = |f§=: 11=0,^/. 
• Again, 0,45^/ « -^ + 1| of ^5^ « m^ +^J^, by Art.yiZy 

'AndA'5 + 9^=?ifll+i?f^^=5f^§« ^.^ =t 0,/j'. 
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372, Hence iury twa or more fimilar Repetend^ may. be 
made contermipous, that is, may begin at the fame place. 

^ Example i. 

Make c^^oj? and 0,735'!^ conterminous, This will be per- 
formed by making o,^^ piit cm the iSame form with 0^73/1^, 
vi%. that of a mixed Repetend having a- finite places j thus^ 

Example 2. 
Similaif Repetiends Made conterminous. . 

0^475^70 ' Oi47^47'54^ • 

0,3/4242^ 05324(2+24/ 

0,59595? ■ ' ■ ^^59^9SG50 

0,32^7777-5^ . o,3;iy7777^ . 

37 ^. The expreffion i^ may be tall«d a mixed Fra^Hori 5 

its Numerator confifts of a mixed decimal number equal in 
val«e to 14^5 and the above mixed Fraftion is defigned to 
reprefent the quotient, made by dividing the faid. mixed deci^ 
- mal Numerator, by 9 the Denominator 5 which Fraction, if re- 
dacedtx) a Decimal by Jrt^ 322* will produce a mix^ Repe-^ 
tend: See the Work. 

9) I4»2O0O'. (s^tf. 

374. Hence every mixed Repctend may be reduced to a 
mixed Fraftion, vi^fe Denominator fliall be 9, 99, 999^ or 
9999, EsTr. by multiplying the finite part of the mixt Repetend, 
by as many nines as there afc circulating tigures in the Repe- 
tend, and adding the laid Repetend to the produa for a Nu- 
merator. , 

For the mixed Repete^ 1,5^ » 1,5 i of -f^i by Art. 333. 
ivhich being multijAied by 10 Will become 15,^, by Jrt. 
318. 

Now to reduce 15!^ to an improper Fra£l:ion^ by Jrt^ 268. 
the finite number 15 muft be multiplied by 9 the Denominator, 
and the Repetend 7 muft be added thereto to make the Nume- 
rator of the equivalent improper Fraflion li? ; which Numc- 
' rator being divided by 10 to deftroy the former Multiplication 

becomes ii!^ by Art, 3x8. Ae fante as will be* found from the 

9 
above Rale* 
I , 375, 
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375. But if we make ufe of the method delivered in Art. 79^ 
flie above ptoceis will be rendered much ihorter. > 

Thus, From 1,5 X lO as 15,0 
Take • ,. . i>5 

Remains isx^ = iM 
Add the Repetend tL 

Numerator . I4j1 

376. And fmce the Repetend 7 is to be added, it will b«l 
done with lefe trouble by annexing it to the finite part 15, 
inftead of the cyphc^j Thiisi 

From 1,5 X lo +,7 » 15,7 
Take . . - . • ,1*5 

Remains the Numerator as 14,2 

377. Therefore in order to reduce any mixt Repeten4 to a 
mixtFrafiion; write the mixt Repetend down without 'dafli- 
ing its repeating figures, and remove the feparating conmia as 
many places toward the right-hand as there are figures in the 
Repetend ; write the finite part of the mixed Repetend under 
the former, placing the right-hand figure and feparating comma 
of diis, under the rightrhand figure and feparsuing cdmma of 
that ; then fubthid the latter firom the former, and the remain- 
der will be the Numerator of the mixed Fra£lion required ; 
and its Denominator will be as many nines^ as there are re- 
peating figures in the Repetend. 

Examp. I. Reduce 0,4/^ to a mixed Fra^on. 
From 0,475 X 100 s» 47fS 
Take the finite part = 0,4 

Remains . • • • 479 1 

Therefore 054J3^jf = ^^ 

99 

Examp. 2, Reduce 0,3485^73^ to a mixed Fradion* 
From 0,3485734 X loooo =■ 3485*734 
Take the finite part - ss 0,348 

Remains ♦ .... 3485,386 

Therefore 0,348/73/ = li?l^. 
- 9999 

378. If all the decimal part of the expreffion be a Repetend, 
ibe Frafkion arifmg will be wholly vulgar, ^d not mixed, 

Examp. 
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• JExamp' 3. Reduce ^b^ to a Vulgar Fraftion. - . 
, From 36,7 X 10 = 367,0 
Take the finite part tst 36,0 

Remains . • ^ « 331, 
•Therefore 36^5^ «= ^2- . 

fixamp, 4. Reduce 3,114/ to a Vulgar Fraftion. 
From 3,842 X 1 000 =r 3842,0 
Take the finite part as 3,0 

Remains ♦ . • » . 3839,0 

Therefore 3,^4/ . = fe. ^ 

999 

379. If the-Rcpctend begins among the places of ^megfr%, 
then as manjr cyphers jnult be annexed to the mixed Repe- 
tcnd and finite part, as wiU be fuffident for the removing the 
fcparating comma, the required number of places. 

Examp. 5. Reduce 57,^ to a Vulgar Fraftion. . 
Frota 57 X 16 *= 570,0 
Take the finite part s= 50,0 
Remains . •, . . 52d>o 

Therefore 57,^ • :,= ^^o^ 

9 

Mxamp. 6. Reduce 42^^5,8^ to a Vulgar Fra£lion. 

From 4275,84 X IQOOO ,== 4^758400^, 
Take the finite part . s=s 4200 

Remains • • . . , 42754200 

Therefore, 42^5,8^ . = 4^754200; 

9999 
Examp. 7. j?.educe S;3f94^7,946, ^c. to a Vulgar Fraftion. 
. . . From 579460 X ipooo =s 5794600000 

Take the finite part • . . 500000 

Remains . • • . . 579410000a 

.Therefore 5^^94^7,946, G^^. =5794iocooo^ 

' 9999 
380/ If the expreflion .be a pure Repetend, the above Rule 
yfiSi g^ve its equivalent Vulgar or mixed Fra<^ion. 

Exfimp. 
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Rxamp. 8. Reduceo^oo;// to its equivalent mixed Fra^UoOtf 
From 0,0075 X 100 « 0,75 
Take the finite part ss 0^0 

Remadns , ..... 0,75 • 

Therefore o,oo;?frf • = ^-^^^ 

$9 

Bxamp. 9» Reduce 0^$ to ft Vtdgar Fra^lioiu • 
From 0,75 X 100 ss 75^^ 
Take , . , . ♦ o»o' ^ 

Remain^ . • • * ^5,0 

. Therefofe o^/ '^^ 5S * ^^ •''*'' 337* 

. Mxamp0 10, Reduce ^,j^ to a Viilpr Fra£kiof[« ' ' 

From 7,5 X 100 3K 750 

Take • • • • 4 00 • 
Remains • « # • 750 

* Therefore ^^g . =s Zll?^ 

99. 



>< 



C H A ?- XXVI. 
ADDil'ioii fl/* Dec I ivtAL Fractions: 

• • 

381* rriO fuch as well underfbnd the Notation of Decimal 
. Jl^ Fractions, all the varieties of their Numeration, to 
wit. Addition, Subtra£Bon, Wr. will be as eafy as the operations 
bv whole numbers ; therefore he that would be^ a ;gdod ptofi-* 
cient in Decimal Arithmetic,. iHuft thorou{^y underftand the 
Chapters aforegoing. . ■ ' y 

382. When divers Decimal Fra^oios are g^ven to be added 
toother, thev muft firft of all ht orderly placed one under an* 
othecy accoraing to the doiSrine of their NdCttioii. So if thefe 
Decimal .Fractions, to wit, 4 125, .39, and .7 Ift'ere given to 
be ^ed^ they ittuft be v^itteh thus ; 

•39 

Or 
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Or if you will have *the fame nun^ber of places to be In all 
the Decimals given, without altering their values, they may 
bcwritthus^: 

•390 
^700 

Not thus, 

•39 
•7 



Fof fh^ iigttres ol^ tvphers^ which are of like degrecS' or 
places, muft be fubfcrioed dire£Uy one under another, viz* 
tenth parts or primes mu(t be fet down exa^Uy under tenths ; 
alfo hundredth parts or feconds are to be placed under hun^ 
dredth parts : As you fee in the firft Example, where 3 or three 
tenth parts in the fecond Decimal, ftands direSly under i or 
one tenth part in the firft Decimal ; likewife 7 or feven tenths 
in the third Decitnal, ft^ds direSly under the tenths in the 
former \ and fo of the reft. 

383. In like maimer, when mlxt nuniBdrs, which conllft of 
Integers aild Decimal parts, are given to be added, due refgcft 
muft be had to dieir fubfcription one under, another : So if 
thefe inixt numbers, fo vl^it, 32.056, 7/07, and 1.9 ware given 
to be added, they are to be writ down thu^ ; 

32.056 

7-07 

1.9 * 

■I II <ii I*' nil 

J 84. To add finite Decimals : Having placed ^e Decimals, 
drawn a line underneath in manner aforefaid, add them to- 
. gether, beginning with the outermoft rank towards the right- 
i^ul (as has beeii taudit in Addition of whole numbers of otie 
, |!^omination:) So if die Decimals in the firft Example of 
jtrt. 382. were given to be added, firft fubfcribe 5, which is 
all that ftands in the firft rank towards the ri^ht-, 
hand; then proceeding to the fecond rank, {^9 .125 
and 2 make 11 ; wherefore fet down i, whicn is .39 
the excefs of 1 1 above 10 ; and for the 10 carry i •7 ; 

in mind to the next rank, laying i in mind added *- •^ 

to 7 makes 8, which added ^o 3 and i make 12 » 1.215 ^^ 
wherefore write 2, which is the excefs of 12 above 

•• N 10, 
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10, under the line, referving i in mind far the 10 ; then prefix 
a point before 2, which Hands in the firft place of Decimals { 
and on the left-hand of the point, tb wit, in the place of units; 
or firft place of integers, write i (being the i in mind ;) 
which done, the fum of the Decimals given, is, 1.2 15, that is, 
one integer (whether it be a perch, yard, foot, ^c.) , 

and yVoSy P^rts of an integer, as you fee in the Ex* ^ ' ^ 
ample. In like manner, theft mixt numbers 32,056, J* 7 

J .07, and 1,9 being given to be added, their fum will '9 
e found to be 41.0265 that is 4J integers, and tSIs . . ^^r 
4>arts of an integer, as you fee in the Margin- ^ 

385. To add Decimals that have fmgle Repetends. ' 
Rule, Make the Repetends conterminous ; then add up the 
Tight-hand column, and add thereto as many units as there are 
nines contained in the fum, fo (hall the figure^ to be .placed 
under that column,' be a Repet^nd^ and the reft of tiie procefr 
will be as in JrU 384. 



20,7^ • 86,213: 

In the firft Example, the Turn of the right-hand column i» 
22, which contains. 2 nines ; therefore Cay 22 -|- 2 = 24 ; fet 
downy fof st kepetehd, and csurry 2. The reft of the opera- 
tioh being as common^ 

*In like manner, the fum of the right^hahd cbtumn (in 
' Example 2.) being 30, contains 3 ninfo \ therefore 30 4. 3 ac= 
33 : Therefore 2i is wrote for the Repetend, and 3 carried to 
the next column. 

386. To add Decimals having compound Rcpetenc{s- 
Rule, Make the Repetends fimilar and conterminous, af^ 
add as in Art, 384. riien to the right-hand figui^e of the fum 
add as many units^ as are carried from that column of figitres, 
wherein 'all 'the Repetends begin together^ to the column next 
above it : Laftly, dafh ofF for a Repetend, as many places as 
were fo in the numbers added together* 

Example 



£XA 


MPLB I. 


Example '2. 

4 


Numbers 


Made center- ' 


Numbers 


Made conter- 


propofed. 


minous. 


propofed. 


minous. 

« 


2>J 


2»3? 


4»7?^ 


'c'^li 


2,^' 


.2.7/ 


2$, 


. 28,88$ 


• 4»7^ . 


4.7? 


3. 


3,000 


0,3 


0.33^ 


■ 25,2/ 


25,26^ 


5.8 • 


.5,80 


l8,# 


, 18.77// 


A^IX ■ 


4.73' 


/. 


'5.55/ 
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Example i; 


'EscAmple 2. 


Numbers Made fimUar and 


Number^ 


Madefimilar and 


propofed* coi|termiji©usi 


prop9fed. 


conterminous. 


/6/, i62,/62i6/ 
'^m 2,^3939^ 

3,^6923^ 35^5^6923^^ 
5, 5,^0000^ 


97,2^ 
99>^" 

o,^iy 


I34j09>!^909P^ 
97,26p6666^ 

' 9'08^33333' 

IjfC^OCOC^i^ 

0,81^8148/ 


346;o93007 - 
2 




. M^'7557^389 

r 


Anfwer / 346^1^^9300^ 


242,75572395^ 



In the 6i*H Exampi*-, the liuhiBer 2, "vvhlch is added tp the 
right-hand place, is the fame which is carried from the place 
of prim.es,' where theRepet^ds begin to^iiieri tp the place 
ji^xt ahoye it. ] ' • 

And in ^b& fecond Examplp, the nunjber i^ which is fc ad-» 
ded, is the fame with that qafried froa> the place, of thirds. 



\ • 



[87. To add M)proximafe Oecimajs. 



-J » 



357. 10 

X«4. place ancfwark as in Arti 382. and 384. ohl'y gbferve^ 
that the cer^un places of" the 'Decimal are, for the moft part^ 
fewer by one than the p^cimal places i|^ any. (^Xif^ pf the Ap-j 
jjToadmates givon. ."^ 

• it2;34|i8-H». . 
• ' - ,'*o.5 • • » 

■ . ' .' .28 

' 3-45455*^ - ' 

4-41421+' 

t /*■■■■ t •. '. ' ,. .. 

This Rulu 19 fu^, .tfjjU .V«JhiJI fcMw cv^ err more t)>^ 

Ufiity;ia the ,k|ft pl^q^ ; \\%. by twio 9jef atfops, one made wld> 

SMiie U\an j*»ft> .th^ f«ter. nW9 w^ left than jij^, w«' (fci^M 

always. Jbe a\pte|o . ju4f^ ji9)y.% is 9<^r|^ ^ s^ ^ 99 ibigT 



Ha 
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"■•5. "in 

345MS 3-+5«4 



I •15929 
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CHAP. XXVII, ^ 
SoBTii ACTION «/■ Decimal, Fractions. 

488 nnOfubtraft finite Decimals: Having firft fet down 
' I the greater of the two number? given (wliethcr It bet 
wWe iSmbet, miM number, or Decimal) and the leffer under 
the Beater, according to the direSions m >l. 382- 
oroceed as you are taught in Subtraaon of whole .837 
Lmbers : & if thl. Dedn, J Fr^ion .78t were .784 

eiventobefubtraaedfromthi!Decunal.837,thc 

femainder wiU be .053, that U, -AU parts of an .053 

Inteeer- In like- manner, if thrs mixt number 

78 ltd were given to be fubtrafled from 29S-.OQ4, the remam. 

aerwmbe2t6A'A. L.e«±of whichExjmples 

vou mav obferve that 10 is borrowed as often as 295.09+ 

need requires, according to the Rules of Subtrac- 78.9r9 

tion of whole numbers -of one Benommation ; 

Nac »;/«, when the Decimals in both the num- I16.175 
hers eiven do not confift of the fame number of 
Xel that Decimal which Udeteffive in places towards the 
rieht-hand, Oiould have the voidplaces fdled up with cyphers, 
or at leift cyphers muft be fuppofed to be annexed.; So if this 
'fiecimal.o433Bhe given to be fubttafled from 
this 6!, the remainderwffl befound to be .6o66a, Asooo- 
■ and the Work win ftand as iii the M»rgm ; where ■ .04338 • 
Vou fee th!^t»ee »oH-Tlaceii 'ilTO fuRplied -wi* ■ ■ 

cyphen, and then the operation is as in whote .60662 ■, 
nianbeis, by borrowing 10 as often as the loweft 
^re cannot be fubtraflcd frf m the upper. 
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389. To fubtraft Decimals that have Repetends. 

KuU» Make the Repetends iimilar and conterminous, and 
fubtnuSi: as in Art. 388. obfcrving onl^, if the Repetend of the 
number to be fubtraded, be greater than the Repetend of the 
nu^nbier it is to be taken from \ that then, the nght-<hand iiguie 
of the remainder muft be lefs by unitv than it would be if the 
expreffions were iRnite. Notej The Repetend in the remain- 
der will confift of as many places as thofe of the other two 
numbers. 



Example i. 



From J 10,^ 
Take 94,14583 



Made conter- 
minous. 

XI 0,6666 j{ 

94>HS8a 



From 5,03 
Take 3,041)^ 



EXAMPtE 2« 

Made conter'< 
minous. 



Remaiiis X 6, 5 208^ 



1*9917 



Dedua 



Example 3, 



From 6,57 142$ 
T^e 3,6^2$ 



Made fimilar 
and conter- 
minous. 

6,5^1428^ 
3,6^2842$ 



'^»— • 



Rem^na 2,9^8585^ 



Remains .1,991^^ 

Example a. 
Made fimilar 
, and conterr 

mirioos*, 

From 10,5 10,5/^/rf 
Take 3,f X 3,4/^ 

7,046 

Dedua I 



Rcinaina 7>P^/ 

390. To fubtraa appiosdmate Decimals^ 

Ruli. Place as in Additioi^, and fubtraa as isx^jtrt. jJiS. and 
the laft place will never err more than an unit, if both are 
made more than juft^ ot. both lefs than juft. 

84.327s -f. 



i' 45455 



i<r 



7.0454s— 



2.18474- 
8a. 1428 . 



Nj 
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CHAP. XXVIH. 
MuLTipLicAtidN (?/ DECIMAL Fractious, 

qoi.^Tt TflEN two oymbers are given to be multiplied, 
VV ' '^^^ ^^^ ^^^ ^^^^ numbers, or both Decimal 
FraftiDfts, ©r one of them a whole number, and .the other a 
Decimal or mixt number, (which are all the cafes that can 
happen) there is no neceffity of .writing them precifely one un- 
der thq other, as in Addition and Subtraftion ; for the produft 
or number fought in Mukiplication depends not upon any re- 
gular placing of die two numbers given : So if this mixt 
number 56.3 were given to be added to this mixt 
pumbcr 1.30526, they ought to be fet down one ?.:i05a6 
under the other, as you fee (accoxding to Art. 56,3 
J82-) but if they are to be multiplied one by tl^^ 
other, they way be writ thus ; 

1.30^26 

* - . 

• » 

39a. To multiply finite Decimids : Multiply thi^ numbers( 
given as if they were whole numbers ; then cut ofF always from 
^he product by a point or comma, fo many places towards the 
right-hand, as there are places of Detimal p^rts in both the 
numbers given to be multiplied i that done, the figure or fi- 
gures, if any happen to be, on the left-hand of the faid point 
or line 'of feparation, declare the integer or integers in the 
produfl, and thofe on the right-hand of the point are decimal 
parts of an integer: So if this mixt number 1.30526 be given 
^o be multiplied by this mixt number 56.3 (that is, 56 inte- 
gers and -^^ of an integer) the produd will be found 73,486138, 
that is, 73 integers, and iVcW^'o! parts of an integer ; for hav-? 
ing chofe that to be the Multiplier^ which will caufe Icaft' 
work, and fubfcribed it under the Multiplicand (to wit, 56.3 
under the 1.30526) proceed according to the Rules of Multi- 
plication of whole numbers, viz. having drawh a line under 
the numbers given, multiply all the Multiplicand, to vit,^ 
1.30526, as if it were a whole number, by 3 the firft multi- 
plying figure, and fubfcribe the produft thereof which is; 

^91578 under the line, and prdpeeding in like manner with 

......... . ,^ . ^^ 



\ 
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the other multiplying figures .6 and 5, at laft find 
the total of the particular produftsjZi/a;. 73>486i38 ;., j, 305 26 
and becaufe there are fix places or decimal parts 56.3 

in both the numbers given (to wit, 5 places of ■ ■ ■ 
decimal parts in the Multiplicand, and i place in 391578 
the Multiplier) cut off 6 places to the right-hand 783156 
from the total before produced, fo will it Hand 652630 
thus 73,48^138 : Wherefore the true produ£l is — ■■■ 
73 x^io^ip or 73.48^138, that is, 73 integers 73,486138 
and alhtoft one halt of an integer. 

In like manner, if this mixt number 246,25 (that is 246 
iVb) were given to be multiplied hj 35 integers, 
the true produQ: will be found 8618.75, that is 246.25 

86i8 integers^ and tVoi parts of an integer, as you 35 

fee by the operation in the Margin, where you ■ * > 

may obfcrve that two place? are cut ofF from the I23r25 

number produce4 by the Multiplication, towards 73^75 

the right-hand, becaufe there are two places of .. — - 

Decimals in the Multiplicand (the Multiplier con- 8618.75 
fifting of integers only ;) but if there had been 
decimal parts alfo in the Multiplier, fo niany more places fhould- 
have been cut off, as was fliewed in the firft Example. 

Again, if thefe two Decimals .87 and .g (to wit, yV^ and 
t'^) were given to be -multiplied one by the pther, the tru« 
produft will be found to be *783, that is t^c^V 
parts of an integer, as you fee in the Example i ,87 

where you may obferve that the prqdudl is a .9 

Fraftion only ; for after 3 places (being th^ nun)-» ■ ■' " ■* . ■■ " ^ 
ber of places of Decimals in both the numbers, -783 
given to be multiplied) are cut off to the right-*, 
hand, there remains no integer on the left-hand. 

393. When the Multiplication 1$ finiflied, if there arife not 
fo many places in all as ought to be cut off by Jrt. 3^2* 
(which may often happen when the produft is ik 
Fraftionj) in fuch cafe^ as many places as are 'PS? 5 

wanting, (b many cyphers muft be prefixed to the^ .05. 

produft on the left-naAd thereof,'aiid then a point IootStT 
or comma muft be prefixed to fign the produft fo -^ — r* r* 
increafed for a D^cUmI : Sot}ie(l Deciniajs .0375 f^tx 

and ,05 being given to be multiplied one by thd ; — ! 

other, multiply 375 by 5, and there arifes 1875 \ 33' S^ 
Now, according to Art, 392. I Ihpuld cut off 6 ^^^SP' • 
places to the ri^t-hand, and here ajre but 4 in ' .0143650 
911 i therefore 1 prefix two cyphers, to wit, as 
ihany' as there au'e places wanting, ai^ then prefixing a point, 

N 4 the 
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the true produd will be .001875, or tvVoWjt. In like manner, 
if this wXiit number 5.525 be multiplied by thbDtdmal .Oo^6j 
the true produfi will be found to \it ,0143650 (or t^^^^o) 
as you may fee by tl^e operation in the Margin, where one 
cypher is prefixM to th^ ni^mbers ariTilig from the Mul^ipli^'* 
tion to difcover ds^e t|rue pn>d(i£t. .^ 

394. To n^pltiply a finite Decimal by a Decimal which hat 
{iRepetend. 

Ruk. Reduce the repeating Decimal to its equivalent Vul- 
gar or nuxt Fra£tion, l^ Art. yjj^ multiply tbr finite Decimal 
by the Numerator of tuch Fraction, ^ in Jrtf 392. and di«- 
vide by its Denominator, according to the method taught ia 
^rt. 108. fo {hall the refult be the produ£l requir^. 

The reafon of this operation will af^pear fron^ JrU 299^ 

Exaniple u Multiply 48,734 by 0,0^. 

p,0j|f s= -^ by ^rt, 380. 
48,734 X 0,4 = i9,493§ ty Art. 392, 
And ^^*^^^ = 21,1659/ thf Anfwer. 

Note^ When the Divifor is a fmgle 9, it fcems eafi«r to ufe 
(he common method of Divifion, than to procfced by Art. loS^ 
Example ^. Multiply 48,75 by 4. 

43M X 4 = i75S>» ^7 ^' 392. 

And Jlilli sf 195,0/, the Anfwer. 
9 
J^xampU 3. W'^V'^J 58,7^+/ ^ 7« 

, 58,7^4,/ « '^ V5r^.377- 

58,7 
And. 58705,8 X7s= 4»094O»^ ^7 ^' 39»- 

7 
Alfo 410940,60^ ' divided by 999 ss 41^,3 fff pf tsi 
. 410,350 

4",3P^ 

Where obferve, that b^caufe thei* is pnp Decimal place in 

the Di>nd$nd 410940,6, diercfore there is one Decimal place 

}n the Quotient 41 1,3^ alfo that the r^msdnder (519) '"U alv 

yrays be a Repetendl) ■ ' Bxawfl^ 
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Exampk/^ Multiply 48^76 by 0,134/. 

0,1^4,/ a £3M by .**. 377. 
999 

134,4 X 48,76 as 6553^344 yxfArt. 39a. 



^rm 



8064 
9408 

10752 

5376 

6553'34-400 divided by 999 « 6,559 553 f J[_ 
655989 "^ ^ .999 ^~* 

I 



6>5S9-^oa 



'' 395* *^o multiply Dedmals wlien both Fa£lor3 haVeRe- 
petends. 

^«iir. %duce them to Vulgar ot miitt Fnftions, by Art. 
377. then multiply dieir Numen^tors together, as in Art. y^i^ 
Laftly divide fay each of didr Denominators feparatdy, accord^ 
ingto Art. lOo. 

This procefi is the lame, as in Multiplication of Vi^^ 
Fcai^ons, 

Example j. Multiply 2,^ by $yf» 

2»a = ~ and 5,^ « ^ by Art. 378. 

9)i07J 
9)119 



1071 



'3»/ ^"^ 9><9 * ^3*^ 



jpiXmnyti 
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Example 2. Multiply lyX hf -i^. 
I,/ = i? by Art, J78. 

10 X 10= 100 

9)100 ' . ■ 

9)ii,/iiiiiii 



/,a34567952^ theAnfwer. 

Example 3. Multiply 3,1^^^ ^7 \49^ 

2,i4i =; lIMand 4,^9^ =: l^.by ^/. 377- *»<* 37^. 

99 999 

4^93 X 3ii>4 = 1336840,2 by Art. 392. . 

^^9^3' ^33^12:1.^ 8^ 8^^^ 

.4.293 999 ;5^ W « J 

12879 



1336840,20 99 

I338I7 

■ » ■■ ■ ■ I I II ■ I I 

135 I 685 I 2966492764 
1223445 



and -i32?L[^8i=: X3'5/69SM 



II ' " * II » I 



1 3»5''695 35169533 16952 &ff. 

The operation of the Divifion by 99 is continued by writing 
(783) the Repetend of rfw fbrmx^ Quotient as often as wa& 
convenient, that the reader might be the better fa^tisiied that 
jf6953^ will repeat in the latter Quotient. 

396. To multiply finite or approximate Decimals, fo th^ 
^he produ£): ihall coxiTift of no nK>rc; than a deter^nate number 
of places. , , . 

Rule. Under that pl^e i^ jthe Muki^ic^d, ^ught necef^ 
fary to be retain'd in the Produdk, vrt-ite the unit's place of the 
Multiplier, and invert the order of all its other places j that is,^ 
witc d)e Decimals o^ the left> and the integers (if' any} oa 
<hc right, 

la 
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In multiplying, otjiit thofe places in the Multiplicand whick 
ftand to the right of the digit multiplying by, and let the right- 
hand place of every line ftahd under each other. 

In each line, let the loweft pla^e be increafed by the carriage 
which would arife from the omitted places, carrying i from 5 
to 15, 2 from 15 to 25, 3 from, 25 Jto 35, ^c. inftead of 
carrying i for every ioj and the fum of thefe lines will give 
the produft, generally exaft. 

Nofe^ In multiplying approximate Decimals by the method 
of Art^ 392. many figures in the produft will be uncertain, the 
finding of which will be avoided by ufmg this Rule. 

Example i. Multiply 384,672158, by 36,8345, 

Now feeing theJe would be 10 decimal places in the produft, 

whereof the grcatefl: part are unnecei{liry j therefore keep only 

4 decimal places in the produdt, 

5438,63 

^ 384,672158 

115,401647 . 36,8345 

23080329 , • • 



3077377 • - ' ^9^3 

J15402 , • * . 15386 

15387 115401 



J923 30Z7377 264 

48 

4 



513050329 
\^l^i%t>tl ...... 115401647 



360790 
88632 

6474 



14169,20661038510 

Here the Example i» wrou^t both ways, .by. which m^y be 
cafily feen what is fav'd by the Rule. 

In this Example, becaufe it is intended to keep 4 decimal 
places in the product, fet 6, the imit*s place of the Multiplier 
Milder I, the 4th place in Decimals of the Multiplicand, and 
invert the ordier of all the reft of the figures : Then fay three 
times 8 is ^^4, and carry 2 ; three times 5 is 15, and 2 is i'j\ 
now fet down the 7 ana carry i, becaufie this is ^ ^rodui^ 
9rifing by multiplying the 5 mat ft^d$ over the 3. 

A^n, 6 times 8 is 48, apd carry 5 ; 6 times 5 is 30, an4 
5 is 3$9 and carry 3 ; 6 time^ i is 6, and 3 is 9, : Now being 
come to the figure over die 6, fet down 9, i^c, 
' Agaio^ 8 times 5 b 40, and carry 4 ; 8 times I is 8, and 4 
is 12, and carry 1 > 8 times 2 is 16, and i is 17 : Now bein^ 
come to Ac figure ov^r the 8, fet down 7, a^d carry i, ^r, 
proceeding in lik^ manner till all is d^nc,/ 

Bxampk 



i 88 Divijion ofTfecmal FraSiions. Chap.XXIX. 

Example 2. Multiply 3,141592 ty S^j74J8, To as to hav<s 
only 4 Decimal places in the produdt^ 



8347>a5 ' 



mm 



1570796 

2I99I 
' 1256 

94 
165,6994 



If^tmtmmm^mmmmm^mmmmmmmmmmmmmmmmammimmmmmmmmmmmmm^^mmmmmmmmmmmmmmmmmmmmmmmmmm 

CHAP. XXIX. 
Division of Decimal Fractions. 

397* T ^ ^ ^^ ^® ^^'^ which may happen in Divifion, if 
J^ the Dividend be greater than the Divifor, t)ie C^otient 
will be either a whole number, or elfe a mixt number : But 
when the Dividend is lefs than the Divifor, the Quotient muft 
necefTarily be a Fradion ; for a lefler number is contained in 
« greater once at the leaft, but a greater is not contained once 
' in a Icffcr. 
. 398, Sometimes the Dividend, whether it be a whole num- 
ber, mixt number, or decimal Fraftion, is to be prepared by 
annexing a competent number of cyphers tfaeretO) to m^e 
room for the Divifor: So if 32.5 wierc given to be divided by 
17.325, the Dividend 32.5 muft be incroafed with cvphers, at 
pleafure after this manner 32.50000, &r. Likewife if i were 
given to be divided by 360, the Divifion cannot be made till 
the Dividend i be increafed with cyphers, which bein^ annex- 
ed, the Dividend will ftand thus i.ooeooo, tifr. Here note, 
that the cyphers annexed in manner aforefaid, fupply places 
pf decimal' parts, and will be ufeful in difcovering tiie quality 
pf the Quotient, according to Art. 400.' 

399. After the Dividend is . prepared by annexing C3rphers, 
when ocQafion requires, (as in the laft Rulejt) all tiie places 

thereof 
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thereof muft be efteemed as one whole number, {to wit, con- 
fiftilig cS units, or integers ;) an^ fo is the Divifor to be 
efteemed, whether it be a Decimal Fradlion, or mixt number ^ 
ftM" in all cafes the Diviiion muft be performed in every rtfytik 
according to the Rules of Divifion of whole numbers. So if 
this mixt number 326*2< werb ^ven to be divided by this mixt 
number 12.3, you muft divide in the fame manner, skswhen 
you divide 32625 integers by 123 integers. Alfo if this De- 
cimal •8356 were given to be divided by this Decimal .05, 
you are to divide in die fame manner, as when you divide 
8356 integers bv 5 integers ; and after the Quotient is found, 
the degree or (nace of £e firft figure which arifes in the Quo- 
tient, 18 to be enquired after, viz* you muft know how far fuch 
figure b diftant from the place of units» to the^ «id, that the 
point or comma which is ufed to feparate between the place 
of units (or firft place of integers) and. the firft place of Deci- 
mals, may be duly fixed r This is the only knot in Decimal 
Divifion, and may be refolved by the following Rule, viz. 

'400. In any of the cafes which may happen in Divifion of 
Decimals, the firft figure which arifes' in the.Qtjiotient will 
be always of the fame place or degree with that figure or Cy- 
pher of the Dividend, which at the firft queftion inmds over, 
0r at leaft bebngs to the fdace of units in the Divifor. To 
illuftrate this Rde, I fhall give Examples in all the principal 
caies ; and firft; let a mixt number be given to be divided by a 
mixt number, vt%. Let it be required to divide 1 72.5 by 3.746, 
here (according to Jrt. 398*) th^ Dividend muft be mcre^dfed 
with cyphers at pleafure, fo will it ftand thus 172.500000, ^c. 
then JJivifilon being made according to the Rules of Divifion of 
whole numbers, the Quotient ^ifmg will be 46049, ^c. 

3.746)i72,5000oo(46o49, i^cr 

Now it remains to feparate the integers in this Quotient 
from the Decimal parts ; . to perform which, fubfcribe the Di- 
vifi)r 3»746, orderly under die firft Dividual 172.5O (being 

3,746) 172.500000 (46,049, i^c, 

a-746 

that part of the Dividend, whereof the firft queftion muft be 
aficed) or at leaft imagine the Divifor to be fb fubfcribed, and 
the figure 3 which .ftands in the pl^e of units in the Divifor 
will be placed under 7, which is the plac^e of tens, (or fe- 
cond p.lace of integers) in the Dividend j therefore by the 

Rule 
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Rule before given, conclude that the firft figure aiifiog in the 

Quotient mSSt likewife ftand in tl%e place of tiem {fx fecoM 

place of integers) and confequently the nesct plaqi Wk A» 

rig^t-^hand muft be the place of uniti $ fd it ia evident 

that the feparatiiig point ^or comma muft be placed between 

the figure 6 and o in the Quotient \ that dpne, the true^^o* 

tient IS fourfd to be 46.040 btc» to wit, 46 integers ' and 

-rt^ parts of an integer, ana fomewhat more ^ for 46 t^I^ i« 

lefs than the true Qiiotient $ but 46 rf Su is greater tbaa it ; 

arid therefore, tho', after the aforefaid Divifion of 172,500000 

by 3.746 is ended, there will be a remainder, to witp . 446^ 

which ieems to be greater, yet here it is lefs in relue than 

T^V? part qS an unit or integer ; and if to that remainder you 

annex another >cypher and continue the Drviiion^ you will pro^ 

ceed nearer the truth, and not miis ^c^^ part.of an unit oi tbs 

true Quotient, and in that or^er ydii may proceed until you 

find a Repetend* 

Exatnpie 2. Suppofir^iKS mixt number 2.34 be given to be 

divided by this mixt number 52.125 (whefe.yon may obferve 

that the Dividend is lefs than' the Divifpr ;) firft (as befisre) 

annex cyphers at pleafilre to the Dividend, to make room for 

theDivifor, ^n tbe Dhrifion being prpfecuted as ia Miiole 

numbers, at length theJlb figuxies wUl iu-ife in the Quotient^ 

to wit, 

52.125) a.3400000 (.6448, fcff. 
• ' . ■ • . • ■ , • 

52^125 

448 ; and to the end the degree or quality of the firft figure 4 
may be difcovered, fubfcaribe the Diyifoc 52*125 under die 
Dividual 2*34000 (for fo far the firft queftion did extend in 
the Divifion 5) and therebv find that the figuj^e 2, which ftands in 
the place of tmits in the Divifpr, will- be foated under 4, wfech 
is^in the fecond place of Decimals; 'therefore Ae fi^ figufe 
arifing in the Quotient muftaUb ftand in the fecond. place ef 
Decimals, and confequently the firft placie pf Decimals (which 
is next pn the left-hand to the fecond) taaSt be fupplied with 
a cjrpher ; fo that if a cypher be prefixed on the left-haild of 
4, and then a point placed before that cypher, the Quotient 
will at length be diii^v^ed to be ^0448) ^(^ or t§4^7 suid 
fomewhat more, diat b to fa}!^ i^t^is n }efs tiban the tnve 

; Quotient, but rStl^ is greater than it ; and if you would pio- 
ceed nearer the trutii, you-majr continue the divifion, a^ is 

, dixefted in the firft Example oi this Rule. 

2 ' EjMmple- 
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Exampk 2' Where t whole number is divided bjf a.Deci-» 
mal Fraftion, viz. fuppofe 8a integers were given to be di- 
vided by this Decimal .056 : After cyphejis • 9S^ annexed to' 
the Dividend at pleafure, and the Divifion profecated as ux 

.056) 82.000CO (146428 ^c. 

• * • 

whole numbers (to wit, 8200006 being divided by 56) theft 
figures 146428 will arife in the Quotient \ now to the end th^ 
degree ot teat of i, .the iirft figure in die Quotient, may be 
known, fubfcribc the Divifor .0 j6 under the firft DividuaLSa (ioK 
(o far did th^ firft. qoeftion in the Divifipn extend ;} and becaufe; 
the Divifor is Icfe than unity, fu(fply th^ placfe of units by a cy^ 
pher or o prefi}ied on the left-hi«nd' of the point . of feparatigm 

.056) 0082.00000 (1464.18 fc^^"- 



• • 4 • • 



0.056 

iathe Divifor ; alfe prefix cyphers before, (to wit, on the leftr 
hand of) the integers in the Dividend, to reprefenl; a fucceiSoQ 
c£ places of^integej-s (for the order of places in. integers h 
from the right-han^ tow^irds the left;) then the cypher or o 
•winch rcpre(HnJt& the place of units in t)^ Diviibr, {tands under 
that cyi^er, which reprefents ^e feurth place of integers in th^ 
Dividend (as^you fee by the Example 3) therefore the H^rft fi- 
gure arifing in the Quotient rm& 4^o be fi^ed .in the fgurtji 
place of integeik, and.confequ^n^ly ^f 4 firft places in the 
Quotient will be Integers^ and the.reft a Decimal :^So that the 
true Quotient is 1464 InlegeiiB, »nd ylty parts if an Integer, 
and fomewhat more't W% 1464.28 is ieis than the true Qi^o- 
tient, but 1464*29 is grea^r ih^n it» 

Example /^. Suppofe ttliB Decimai ^125 be given to be di- 
vided by thos Deciinal -5 5 after Pivifion is- 
ii^ufhed according to* the Kules of Pivifion of .5) .01^5 (25 
idiole numbera (to wit* after 1^15 is divided bj 
5) tfade figicrcs.a5 will arife in the Qvi^tient ; now to dlfcover tlje 
•degree or fieat of 2 the firft fi^uie. io the Quotient, fubfczi^e 
the Divifor 5 imder tbefiifl D4yidcw?i/)i2» 
and having (as in die h& E^^ati^jde) prefixed .5} «0 ( 25 (.025 
a cypher on the left-hand ef the ppint pf fe- . • '. . 

paration in the Divlibr, to dei^ot^ 9r XHWtr 0,5 * 

fent the place of units, fucK eypheir or pJace . ,. 

of units ftands undetF the f^u;e which is feated in the fecQ^d 
place of Decimals in the LHvid^4> therefore the firft fignre 
which arifes in :tbe Quotient m^ft .sdfo be in the fecond place 
of Decimals, and therefore prefixing a cypher to fupply the firft: 

place 



1^2 DivifiM of Decimal Pra&ms. Chap.XXIX. 

t>Iace of Decimals^ and putting a point before that cypher, the 
Quotient is at length difcoyered to be *025 or j^i^. 

j^A'^ir^/f 5» Suppofe this Decimal .8564 be given to be di- 
vided by this «oo8. Firft, annex cyphers to me Dividend at 
pleafure, then profecuting the Diviuon as in whole numbers, 
to Wily dividing .856400 by 8, the 

Qyotientarifingis 107050: Now .008) 856400 {icyjo$<> 
to difcover the degrto or plac^ of 

I, the firft iigore iii the Quotient^ fubfcribe the Divifor .008 
under the firft Dividual .8, then 

prefix a cypher to fet forth| or ^ooS) OOO.85640 (107.050 
fupply the place of units in the * 

Divltor^ idfo prefix Cyphers td 0.008 

reprefent places of integers in 

the Dividend ; that done, the cypher ot o, which fupplies the 
place of units in the Divifor, ftands under the cypher which is 
feated in the third place of integers in the Dividend : There- 
fore the firft figure aridng In the Quotient muft be alfo in' the 
third place of integers, and confequentlv the three' firft places 
in the Quotient will be Integers, and tne reft a Decimal \ fo 
that the true Quotient is 107.050 or 107 rlc* 

Example 6. Let it be required to divide diis Decimal Frac* 
tion .73952 by this .32 ; firft, dividing 73952 by 32, as if dicy 
were whole numbers, the figures arifing in the Quotient will 
be 231 1. Now, to difcover the quality or value of the faid 
figures, fubfcribe the Divifor .32 under the firft Dividual 73, 
then prefixing a cypher as well on the 
left-hand of the Dhridend, as of the .32) 0.73952 (2.31s 
Divifor fo fubfcribed (or imagined to 
befubfcribed) as aforefaid, to repre* 0.32 

fent the place of units in each «f 
them, the cypher or o, which. fupplies the pl^ce of unks in 
the Divifor, ibnds under the o, which reprefents the; place of 
units in the Dividend i wherefore the firft figure arifin|; in the 
Quotient will fbmd in the place of units, and coniequently 
the following places of the Quotient will be a Decimal Frac- 
tion, fo that die true Quotient is 2.31 1 or ^Vt^* 

401. Or the number of Decimal places in the Quotient of 
any fuch Divifion may be found thus : 

Rule. From the number of Decimal places ufcd in the Di- 
vidend, take the number of Decimal places in the Divifor, and 
the remainder will be the number of Decimal places in the 
Quotient, which number of places mark off by a point or 
comma from the right-hand in the Quotient y but if there be 

% < not 
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not fa many pkices th^reif, as thji Ruk jrtqouts, . fupply th<} 
4eil^ ivkh cyphers «ii fhe left-hazicL 

lii die fisft Example, Jrt. 400. ^/ae. 

3,746) 172^^300000 {460497 

rrdflni (6) the number of Decimal places in the Dividend! 
take (3^ the number of Decimal places in the Divifor, the 
remainder is 3 ; therefore in the Quotient let 3 places b€ 
ihark'd off ironi the right-hand^ thus 46,049; . 

In tbd feccnd Example^ Jrt. 400. viz. 

52^125) 2,3400000 (448; 

Frodj (7} the numbei^ of Decimal places in the Dlviaeridi 
tike (3) their number in the Divifor, thefe femains 4 ; noW 
fince t]hLere are but 3 places in the Quotient therefore i cypher 
inuft be placed on die left-hand of theni to make their nuni* 
ber equjfl with die above remfainder 4, and then prefix the fepa- 
Irating comma,- thus ,0448^ 

From the operation of thefe two Examples It follows, diat this 
Rule gives the fame fefult with the fomf^ in j&t. 400. 

This Rule is fee converfe of that given for cutting off thd 

f roper niunber of Decimal places in Multiplication, 2rt. 392. 
*or, fince the produ£b of the Divifor and Quodent will be 
equal fo the Dividend, it ^11 follow from jirt. . 39^; ftat the 
Decimal places in the Dividend, xliaft be equal .to the fum of 
thofe in the Divifi^r and Qjioiient* 



402. If the Divid^ be a circulbtu^ Decimal,- and the Di-^ 
vifi>r fiime,* dc die repeating figure or fi^es in the fame man-, 
Dcr as cyphers are ditefled to be ufed in Articles 398, 399/ 
aod40o. 

Exanip. i; iSmdh ^95,0/ b^ 4, 

4) 195,022 Gfr. 

48,75/ (fc. sr 48,7^ 



Extthup^ 
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M*Mf^ 2. IXmie 61559^0? by 48^76>, 
48»76) 6,H9963903 ife. (,i 3453:4^ ffc. s: ,1^4/. 

I 

16830 
14628 

* 1 

22IIO 



26063 
24380 



16830 

X4628 



mm 



22II0 . , 
19504 

mmtmmm^m 

26063 

24380 

1683 

• * 

This IKvifion i$ contanued till the l^epetend occurs twice kt 
the Quotient for the reader's iatb&^ion* 

403. If the DivUcxr be a circulating Decimal, make the Re- 
petends of the Diviibr and Dividenil fimilar by '>fr/. 370* 
Then, infiead of them, ufe the ^^imeiaicxts of. thm equivalent 
vulgar or mixed Fraflions (found by .^^ 377 r) ^ ^ ^'^^^^^ 
manner as finite Decimals in Art^ ^98, ^99, and 400. 

Note^ If the Dividend be fioit^, make it a iiinilar,R,epet€nd 
by sdnne^dng cyphers. 

Example t. Divide 2,1659; ^J ^y'^f' 

090 1 2,1659 

Of/^y 19,4936 



Example 



Bxample 2i Divide 54 Ky j't^": 



i'7 \S40 

i>6 / 486,000 {3(53, 7S 
48 



60 
48 



\ » 



120 
ixai 

80 



00 



S8705;8^ 410940,6: 'G 
4i09ifo^ 



f *tf»i!^ir 4. Divide 9 By ^ , 
45» V 9<xS 

-Is I ** 

45 



441 

405 



60 




OC9 




Aiis^iii 
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Exampk 5/ Divide 13,/ by S>^. 

5 



5^\ 21 



102 

170 ; 

'53 

ExampU 6# pividSer /52345679j^ by i,x« 
iiiixiixix, ^ 123456790I9 



^) 

IIZXIIXXXO^^ 



lOf ^ 123456^7900,0/ 1 rl 
IIZIIIIIIO V. 



^ 



M34S67900 

MMttti^U 7. Divide 13*5/69533 by 4>/9y< 
4297297, V i3S»69S3>3 



429729J 



4> 1 *3»5 

ij,/ 135160391800 V 3>ii^^ 



I289I879 

' I" "- . 

625060S 
4^973^93 

19533150 
17189172 " 

^3439780 V 

21486465 . 

19533^^5' 

404. Divifion by finite or approximate Decimsds may be 
contracted as follows. 

RuU. Let each remainder be a new Dividend, and for each 
fuch new Dividend^ point ofF one figure from the right-handiL 
cC ^ Olivifor % obferving at cs^ck MuItipUcadon to have re-- 

gMPd 
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gaud to thcinfieafe of the-figures fb cut dfi^. as in Multiplied'* 
tion-^of* ApproauBiates^ Jrt. 396/ 



t>..t- ■ « ^ 



lExAMPLB X* 



384,672158) 141159,20(56038510 (36*8345 

"' ^.'tv; ri54o,'f6474 ' , - 



MMBH^iWMMa 



262904188 • 

230803295 . 

. 32100893 . • 

30773772- 






• • 



^^154016 



•*) 



J. » 



J53869. 

. ' /■ . ' ' ■. 
19236 

^9234 



• • • 



• • • • 

• • • • 



mtmm 



('-•.^ . :"9»365+07) 87,07'63a6 (9,297655 ' 

. .i.... 84,288663 ^ * - 

. ■"■■ 19 - ^ 

■ . '2,^87663 



'■ " ■< 



*?-.. 



, » 



914.582 
^42886 

71696 
'65558. • 

mi l I ■ I t 

61^38 
5619 

.468 V 



.51 

. 47 

{»".•*' . 4 

03 



■. «. 



:; J 



• • 



405. 
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^5. BsiXhtg mf^aimi aU atoijbrf Rules in Bivifion, cotk^ 
'(ceming Decimal Fradions^ I £hal(give a t|fle of theif ^cc&eai 
yfe by the tWQ following Q{)Q^q(^ W^ ^^ conclude thi| 
phaptcTf : " . 

' j^tt5/?, 1/ A>erchjmt bought of gol^ p]j^e 35^ ounces, 13 
{)enny-weig^ts, and 15 grainy utf: ixoal^linos Sterling) ijiit 
iqueftioii is, what he paid for ^,Qiy[^} .-^fi^* 3^* Sf* i^» ^ery 
near. Tl?^ <>p^^of> i>7 ^^4"i^ f9^ ^^ M^ 1^ manner^ 

nuJ of 13 pennyrwei^t^ 'I \ . ■ V . . ■ > '^ 

Tne Decimal of 15 ffwis i g . . -.- — r— .03125 

The fum of thefe two Decunda »» .„ ■ ■ ...i.! ,68125 

Therefore the quantity ofplatc in ouj^ces and ) r ^o,- - 
Decimal parts of an ounce b ' ' — ^--? } 35"«®?i*5 

Then by the Rule of Three, fay, if ^56.68125 ounces coft 
f |6o pojimds, what will i ounce' coil 2 liere ^tb evident^ that if 
f divide 1 160 by 35.6.68 125, thet^oticnt will fpve the value of 
fXt ounce, to wit, 3.252 pounds, or 3 pounds, 5 Shillings, and 
ijy yciyncarr ..... 

356.168125) 1160.00000000 (3.252, 55ff. 

^Jf. 2. SupBpfe tlj5 Ijn^b. vf .d^Tfppicalyqu', (or *a 
Ipace of time in which die fi«(v iWWng thrgii^ the whole 
£cliptic circle, confiftii^ of 360' degrpes^ is returned to the 
pLtne Equinqdtial or Solmtial pcSfli fyoPK whence he departed) 
to confill of 265 days^ ^ hou]fs, >nd'49 minutbs, the queftioh 
}s to luiow Uie fun'js niean or equal motion for i dav, to wit, 
^hat part of 360 degrees tbe^^ip^ves thrp' in a whole day i 
^he Open^tipn by Decimals, thiK j: . 

By th^ tenth Tablet of Reduflion the Decimal ) ^-.g^,^^ 
cprrefpondent to 5 houriTyv .,! :: — J ' '333« 

The Decimal of 49 minutje^ Is ■ 0340271^ ^ 

The fum of thofe Decimals. is. . ti. .. .242361/ 

Therefore the time given in days and Deci- 1 ' ^6<.242'?6i/ 
mal parts pf a day is ) i"5-*^^J M 

Then by the Rule of Three, if 365.24276/ days give 260 
{legrees (or a total circumference) what will i day give ? Wre 
fdivjdp 360 by 365.24236/, the' Quotient will give the diurnal 
moitioil required; which will*be found very near .98564, £^^. 
or |%^%V P^rts of a degree, ivhich Decimal being reduced to 
thp comnion Sexagenary parts '(by ^r/. 3J54.) will give 59' 8", 
^f. a|id fuch is the fun's diurnal motion very near, according 
to the afprefaid fuppofition of the lengtti of the Tropical year. 
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I fhall here add the vulgar Sexagenary i%foIution of this 
queftion, that by comparing bodi ways toge^er, the excellency 
of Pecimal Arithmetic hx calctdatioii^ of this nature may be 
the more peifpicuous* 

The ^re&i^ qiieftiohis being ibted according io the Rule 
of Three, will ftand thiis : 

Das/s. Hottts^ ACfu Degreu* Daj^ 

i( 3/bi . 5 • 49 : 360^ :: | 

7 ThtMktktrtk in the Rule ifioft be reduced Into miniitt§ 
{hy Art, tit.) fo there 1^11 be found 525649 minutes. • 

, . A « M. 

357 ' 5 • 49 
24 



1465 

00 



^* 



Likcwife the third term i Day muft be i^ii^ to Minutes, 
wfaichf wUr^ feund td be 1440, as you fee by the following 
operation. 

I i)ayy or 24 Hours. 
60 



1446 . 

.'Hieft i:(4ki())y the thifdr termi by the ftcbnd, to wit, 1440 
by 360, die {»odud is 518400, which being divided by tiie* 
firft term 525949 the quotient will giveiij^f jMurtsof a de- 
gree," by. ^rt. 255-. Which Fraftion being reduced to the ac- 
cuftpmed Sexagenary p^s (by yfrf. 267.) will give a« befelre 
59V 8", t^c\ for the fun's- mean dtumsu motion : Now which 
of til^efe two ways is the more expedttiousji I leave to him 
who* is (killed in ootb to determine. 
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C H A P. tK.%, 
^be Universal Rule of PkopORTio^f 



.-*-.-? 



\ - 

are 



^o6, "13 Y producing tertnsy in the fcJ!cwin| * Riilc, 

Ij meant whatfoevjer neccflarily ^nd jointly produce 

SQy j(^e£t s 4s i^ic ^9ufe and thetime i length, breadth, and 
epth ; th^ hy^pf ^d his money j i^e feller and. hU good;, 
&V. and by produced terms j fuch 'as are the efFeSs of t^e 
former, as purchafe, produce, expence, gain, lofs, Intereft, 
^ralue, Ofr, " ->. 

Rule. 
|. Set dffupt fke terms expreffing the eondttim rf' the quejiion 

in one line^ and in any order» ^ ' 

2* Under each conditional terniy fet its correfpoiding one^ in 

another line. 
^. Jkhitiply the trodudng terms of<ne /me, and the pro^duced 
* tern of the orier line^ continually j and take the re/ult for 

a Dividend. * * . . 

j^ Multiply the remaining terms c^kinuaVy^ and kttheirpro^ 
'• 4ft£f he the pifnfir. ''■ -' i • 

■ S' f^f ^^mt.^Jf i^it Divifion iuill h tie ■ form rir 
qutred^ 

This Rule is fo general, as to comprehend all cafes diat 
pome under the common Rule of Three,- whether direft or in- 
yerfe ; whether fmgle, or an^ how compoimded y in integers or 
^ra<^ons; i(b that queftions m aiiy of the above Rules, where 
proportion is ufed, may be readily folved thereby. 
\ £xaj^ I; (%ing the firft propfofed in >fft^-I4S.) If 4 
ftudents Kpenci: i<^ poinds in 3 months, how much «^ fexre 9 
ftudents 9 months j \ ; . / 

Students^ £. Af0L 
Th^ Ifms expreffmg the condition*? .. • ^ . 

■ oftbequeftwi ■ - ■ ■ '■ ■ 1 ^ . /^ ^. 

The teems coixefppnding to them ) 8 A 

putting A to fignify tlie^fwef— V . : ^ '! . 

Here the ftudents and months are producing terms, and the 
If^oneypr expence is produced. 

And therefore the producing terms of the lower line, viz. 

S ftud€;()ts and 9 months are t9 be multijdied by 19/. the 

'prodiiced term of the upper line tor a Dividend ; And the pro- 

^ud of the remaining terms 4 ftudents and 3 nionths, is to 

" ■— • • • Y)^ 



Chap.XXX. ftbe VnherfftlBxk ifFf:f^(nrim.*^ ^oj 

be the Divlfor : This Dividend and Divffor exprefied in the 
ittanner of a vul^^r Fia&ion) nxvf bf Art^ 276* ftapd j|S 
below. 

8x921£? -s Ai or the anfwer. 
4x3 

Which €xprcffian being abbreviated bjr Art\ 366. ifnll kt 

reduced as follows ; 

sfc6 X X9i«t 14, theadwcr* 



.4X3 1X3 iX* 

)^9cai^. 2. (Being the laft Example propofed in 4ft^ 145.) 
If 9 bumels of provender ferve % hories 12 ds^^^^w inany] 
days will 24 buftiels laft x 6 hories > 

Bujheh. Horjes^ IXayu 
Conditional terms — - -— 98 12 

Correfponding ,m^ u -— ? %\ - 1$ , A. 

Where the horfes and days ar? producing jwid the confump« 
tion'of provender prd4^ccd. . » 

Tbercfore A « «>iii2<if - !i^2^1 , 8>14y ^ 

' 9X16 3X1^ ;.x»6- 

^dtm^. t. (Being Ae Ehum(^ in j**; 15a.) If Aife carriage 
of %t. wt. 128 imies, coft 48 9eiSm^\ for faowiBUcb awf 

-^ •<^* ;f«*. MtUt.- thin: 

Conditional terms '■■ ' ' 8 ia8 48 

■"* ' €(jlT«^[Ktel^ v — .. ■ ' ' • I . ' 1 > ' '-:' 4. ; 3i, . - •• A 
Wh«r«lJ)«' w«igbt and diftapc^ iir^'praduti^ 'and the:«iti^ : 

Bxomp. 4. A regimenf of 136 loldicrs cat up 351 quarters of 
Vfaeat in 1 08 days, I demand how piany quarters of wheat 
liiszfoldieh Wai eat in.56days? ; .. "* 

Sold,. Quarters. Dcys. 

Conditional terms 136 391 108 

• Cbrj«fpon4ing - ' ■ " i 11232 A. " ' " • 36 

ThyeM A^ 3! ^?^^y -:^ i04X7X»3»- 

16744 quarters, • 

Mxamp. 



J 

TO 2 i%e Vniverfal Rufi ofBropo^tion. ,Chap.XXX. 

Ewm^. 5* If 50 ^cie$ o( 9a(s be motvod by 24 men in 2S 
days, how many men willdo the fame work in 24 days? 

Conditional terms jO 24 28 

.Contfpwidirig^' : a" ; ■ . S^ ' ^ 24 

Therefore A = ^^^^JXSO ^ g ^^^ • ^ 

Examp. 6. If 48 bufhels of corn, or other feed, yield 576 
buAie^ in' a ytay, how niu^ will 240 buflicls yl^ld in 6 -years 
at that rate ? That is t6 ftyy if thore wei^e fowed 240 bidh^U 
every one of the 6 years- ' '" 

Bufieh, Tears. Produce. 

Cbnditional terms ~ — 4^ r 576 

Cbrreiponding ' ■ ' 240 • 6 A, 

Therefore A = ^¥>Xtx si6^ goxsyb^a^'iyzgo Bufh>.. .. 

Exam. 7i If 40 ftffllings is the wKges tf 8 men for 5 days, 
what will be the wages of j^,miptpioi%^ da]^ ? 

^Shih M^if^ Dap.i 
Condidonaii teites^ " i h^ ' ■ » ■ » ' { '40 ,8 5 
Conei^onding' ■■ >i n> ■ ' ' ■ »"» '^ A« , - 3^ ^^ "^-^ 

Therefore A = 3^X24X4^ ^ 32 xf*= :76>«fiH«n^. ". 



I -. 



Jheamp. 8; If, in t fa aiUv c onfifting of ^r^p^ribda, iKerc arp 
ixmikt<t^t idcUdBiJBin^ 0]^ 1^ in iz days^. how map]^ kilder- 
kins will there be drank out in 8 days, by anoth^ .femSy coa-^ ^ 
lifting of i4perf(aM'?' 

Perfmi Kfideri^, H^s. 
Conditional terms. ■ m «j ' » 7 2 12 

Corrdpbnding ^ ^4^ - '^* ' ^ 

Therefore A = H^XS^Xa^^ ^ .^ KJldcddni. 

, 7^^^ 3 3 

/ 

Examp. 9,. ff when wins is-'vfOFy^3o^^ /^ tim, 20A worth 
is fufficient for the ordinary^of eoo ni«tti>r^ow inany men will 
4^^. werAi iiifice, when' ir i^' wor^ 24/; fifr tmf ? Akfwer 
25 men. 

2 ' t^ 



If ' 



Correfponding —, .^ i 24 4 A. 

Th,rpforeA = ^l^it -= ^^ 5«^«. 

Bxamp. 10. If 48 pioneers in 12 dj^ys, caft a trench 14 
prds. lorw, ^pw nw^y m^B^xt wiU caft ft trench 168 ymyds 
Johg in ID days ? ' ^ 

. . Ctrnqitigni^ «dRi|» — i^ 48 12 14 

Correfppndjihg --* A. i6- 168 

Thcrefort, A == *?^^^t^ IX UXU 5^4 JZ pioneers. 

Z^^^^^f "^ If i3^Ct. weight hfting Gam€4 lOp fnjles, coft 
6/. DJ. I deftre to kno^y how' many C. weight may be carried 

15^ n>ite% lor. w/; XV' f 

'" . ^ ' ^ C.wt. Mkl. Shining. 

Cqn(Jrfional terms ^ 12 joo 126 

Cqrrefponding^ — , j. A. l;5p. 252 

Therefore A ^ '^^"^^^ r=:4>X2X:t^ iGCvn. 
Examp: J2. IF 60 ells £;z^//;/5 be equ^ to 100 eUs /7^w/A 

?4^ ^§^J^ V>mm. x^ mlk. rf ^ yiW!^ iqw^uaM^ 

filch n^^f^ijli^fy^ 1^1 a^l^i\ ii 

£//j£w^. AW/j. E/tsFUm; 
Conditional terms '— ^ (^. 2Q> '» 100 

Corp^^ondmg.— — ^ i A, . I 

T^l- r A 60 X 20 X I 

T^ycfiff 'A,.?g;. . . ^^^^.^ . cT4Xi = iat 

3(M^J50^3^ jp<j|}i 9^ a41e4't^«to.dc,'t i^^^ that's all ? 

i(^ Days. Rods. 

. ; ,Con4itioj^^l;te]^»$: ' ^ 1 '" ^ .» 1.4= »S life 
Coif^epndij^ — r- A. 2 j6 

There^rc A « iliiil^^ = 7 X '5 - 105. 

.' 2.x 16- 

That is ip5,mei\\yill biiild?it in 2 da;^} thercfQr.e- (to ^e 
men) gi'mulVbe aSded, * ' . 

Examp, 



> 



Msgamp. 14. If 8 cannons in one day fpend 48 barrels of 
pdmbr, I demand how tsasHf barrels 24 cajinons 'mil fpend in 
22 Ays?' * * 

• Canmnu Days. Barrels^ 
Condilioiial Temis "-'— ^ 8 i 48 * 

Corrcfponding y^ 24 -22 A* 

24x22x40 .- 

• Tbercforc A =: ' g x T ^ 24Xa2X5 ==3168 Barrels, 

^^fTL 15. If 15 hundi:e4 ^rittftf lead coft 16 pounds in gold, 

Ijo\f muc]\ of that Satumi^ ore lor 40 pounds is fold i 

Conditional t^nns . ■ *■ " . * ■ -'. .i ' . — ij • . i#r^ 
Correfponding u . — A. 4V 

Exam. x6. If 30 pence and 30 groats, buy 50 pintst of wine,*^ * ' ' 
What is this ooft of 60 quarts in current Bnglijb coin ? 
30 groats = 30x4 = i?o pence, 120 + 30 = 150 pence i 
and 50 pints i=s ?5 quarts, * . 

^artj Pence. 
Conditional torms ' ■ ' " i < ! . ' ■ 25 150 

Corresponding . ■ ! ' ^* ^, '.v n 6p "..At.T 

,Thcrcliarc A =5 — -4^ s= 60 X 6 =?, 36cNt «s 1 /. ioa - 

£ytf;». 17. If ^pounds ^omETtgUJbvfoAy doth 90 pence require, t 
The value of i C wig^t of you I do drftrc? -^' ' * 

lb. \ jP^rf* 

Conditional terms ■ 9 90 

CojTcf|)onding - ■■:■■■■ ■ ; ■ 112 "' A, 

1x2X00 ' ■ ** 

ThcreforeA= 2- sc 112X 10=4120* =^4/. T^xr^;** 

Jpjrf^ 18. If 16 J. and a crown, for 13' weefafupply 
' ' For meat andthinkj tliatr is mybosn-d j^ -how mudi 

- . • • a day gavel? 

i6ir.+ t€romis5 2l7,^d J3 weeks ss 13X7=1^1 days. 

• ^ • * / ■ Mofr.'Days. maings. 

Conditional terms. .-—--. i j-f^ gj 21 • 

Correlfonding ' ■ ' i. i ' A, ' 

• TThcreforc A = i^^ -^ ^^ s: ^ 2^41 nevly, 

• ' ' 4 

• • *" 

* 407. 



I 

40^. When this Rule is to l^ salted to Frafiions, dfter 
teducing mixedn^ix^becs to improper f ladtiofis, and compotmd 
Fra&ions to fmgle'ohes, obferve, 

i"*. That to' multipljr by a Fni£tion is to multiply by the 
Numerator,' and to divide by the Denpminator thereof: 
Therefore having prepared a line to fe{^ate die Numerator of 
the anfwer from the denominator, as below. 

A =S I 1 1 f- ^— I W M ill . ■■■ I ■ .. , 

Write the Numerator of a Fradion, which is to be mukiplifd 
by, above tfa^t line^ arid the Denominator below it. 

2*. To divide by a Fraftion is to multiply by its Denomi* 
nstor, and divide by its. Numerator : Therefore yin\it the De- 
nominator of a Fraction which is direfiked to be a Divtibr 
above the line, and its Numerator below it. 

Examp. 19. (Being the fame as in the old editions of diis 
work is given as the firft in the Rule of Three Direft in Frac- 
tions) If I of a yard of velvet be fold for ^ of a pound, wb4( 
will I of a yard coft ? 
, Conditional terms ■■ | Yard. \ £* 

Correfpbndihg ■ > ■■' » i Yard. 

Hc3% the goods are producing terms, and the money produced.. 

Therefore the producjl of | by | is to be divided by | : Now 
the produa <^ 4 by f will be reprefcnted by ^— by the firft 
Predion above, and therefore 

5_X2)<4 ^ • ^ fecond direcaion. 
/*-- 6X3X3 ^ 

Whence A^5j<iX4^ 5^^ =. ^/. 

6x3x3 3^^3x3 V 

And — /. == UA 9^. — = 14^- 9<^- — ^ Jrt.2(tj. 
_ 27 . ^ ^ 27 9 

Examp. 20. When | of | of a fttip is valued at 197/. 11 a 
31/4 how toiuch is the whole ihip worth ? 

1 of ^ = i^jand 197/. iix,3rf.:.I^/. . 

5 4 5x4 . 8^ 

Ship. L. . 

2XJ 1580*5* 

Conditional Terms ' " ' " ■■■■ —^ "foT 

Corrcfpon^g — " . ■ ; ' ■ ■ * ^ 

Therefore 
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80x3x3 4^iX^ 

Invcrfe in FmaioiM in the old ^itidn.) JF cfoft ^fiSfcli i§ f^ 
yards in breadth smd 3I jr»hb kmg ;mH imdee 2 cloak, how 
ittuchin fefl^ 4tf ftKff which is 4 tt M ptii ifffcf^^th, wflf 
ttake a cloak of the f«me bi^mfi iirieh thf fmAi^i 
li^ii and3iaij. 

ComKtiofial t^rmi | ^ ^ 

Correfponding •«— -. A.- .J f 

H<^ the length and breadtb ase ^aducinj^ ahddie esm^t- 
^rodticed. ^"^ 

Therefore A=7imi2t!=^i^«4?„ ^4. 

2x4x1x5 5 5 ^7* 

yanto of the fame may I harfc fbt 300 guifi6« «( Ht, ^l 
each r 

i?J =t V yards, 2/. 5/. ±t 451. tad 21 j. 6</; « y *• 

ConditioiKd terms *-* V i ac 

Correfponding ' A* ^O- ^ 

Therefore A « J^.^^'y?.'^^ „ ^S^S^4i ^ .. ^ . . 
- 4X2JC45XI a a= 26875 yards. 

g^lom were m the lame, when the giHofl. was valuS^ 
61/. 8/. = 'H^i and S,. 4/. = /,*^/, 

Conditions^ terms --^ -- r r-- - • - ;j j^ * 




Cofrefponding '"^^^ *■ — - - ■ , ^^ ,.x. 

20x64 78x^ =i 234 g^ns^ 

Exam^. 24. If 15 pounds coft i6 pence, of bread that^s xazAt 

of lye,- 

How many loaves, of 6 pounds each, for four- 
icorc pounds had^ I ? 

Loaf, 



1 , 
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Lorf. lb. Pgnci* 
Condition^, tfxim m ^ n m f 1 15 ^^ 

Correfponding -— - — ■ ' ■■ > A. 6 io 

Therefore A = ^ ^ ^-^6x i 6^ ^^^ =815x5x4055 300a ,; 

Examp. 25. (fieiog the Erft Example in the EtcMUe Rule -df 
Three in Fraftions ift- die eid Edition) If I pay 28 fhillinga 
for the carriage rf 3C wt, 50 miles j how much ought I to 
pay for the carriage of 17 €. wt. 84 antes f 

ShiL C.wt. Mks. 
Conditional teim$ ' ■ ■■ 28 1 ' 5^ 

CarrcQ)onding — — A* 17 84 

Therefo«A='7X84X^^ 57x28x14 „,3i^fei... 

. 3x50 jxag ^ •' 

Examp. 26. (Being tjic (icon* Kxftmptc ia the laft^meit- 
tibned Ru^e) If 40| /. in | of > yc^ gain 2^/. what will lOoA 
gain in T T of & year ? 

Now 40| = *?^ r and. ak;=» -J. • 

/. nars. jr. 

Conditional terms - ■ *t^ t i* 

Correfponding --*----,»----------* loo Vir A. . 

Therefore A = mlTim^^ ^j^JiS^ , 

1^X2X203X2 4X203 

4^203 ^ fr» ■ ^ 

/ 

/ 

E^amp. 27. Arfi ullirer piit '75A' out to receive* intereft hit 
the fame, and when it Haaconti^u^dr a months, he received 
foY ^lincipal and intereft 78 /. 7 x. 6/. I demand at what rate 
ptrxint. per annum he received intereft? 

The amount 78/. ^s. 6i lefs the principal .75 i leayc&the 
intereft 3/. js. 6d. =131/.=;: ^/* 

£. Months £. 
Conditional tenm ' " ■' ■' *"' ^ - 75 9 ^^ 

Coireiponding;^ ' .. " ■■ ■ i ■ ■ 100 " X2 A. 

Therefore A s=. i^^^^ =a x 3 = 6A tiK anftrer. • 

V 

Examp. 



\ ■ 

«rt8. , > .Qf'Pow^s, Chap. ibS&L 

V 

. .Btamp. ji8*.If t^\ eOs of &iper> | of a yard wide» coft 5 
guineas; m^iatcoft 32f ymb| of an dl wide^ <i d^ £une 
toft and fioendsi 

17t»^clb«25!llyaids5 iLcDsasi^yarfs. 
•^^ 2 2x4 '3 3^4 

5 gi^neas as 5/. 5/4 8 i%W. 3t^ eft ';|^ 

tafdflmg*^ Tariiwiie; £. 

Conditional terms .^--f 2i^ ^- ^ 

2x4 4 *<^ 

Gsrefponding — * — * --2 -— A.. 



xneroofc 



^X3X^X20X35J(|rx3 

S5 //8^X2X/^/x? ^ i|.3X/x//xy 
^X20xa^X3 iti^i%i 

5x3 5 
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C HAP. XXXI. 

C^ Powers, and their Indices, w La-* 



G ARITHMS. 



4oS. TF onity be ccmtimially niultiplied t|y an^ ntun^er w&at-- 
X focvor (fuppofe 2) the ptodu^s an£(ng are called powers 
tf that number; thus 2. 4* 8. i6. &r. are ponrers of the 
l^vennumbcr 2.. 

409. The tfven number (2) is called thfe firft power, being 
ffoduced bj me firft Multiplication i title next, number (4) i» 
called the lecbnd power (or fquare) hmsi% the produd of the 
feoond Multiplication ; the next number (8) is called the third 
power (or cube) being the refult of the tfahrd Multblication, 
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410. Again» with reQxed to ^j of the fiq)«fior pi-odin^ 4. 
8« i6. &€• the given niusober (2} is.c&Ued the root; thus 2 is 
^e fquare root of 4 ; the cube root of 8 ; the biquadrate root 
erf" 16, f^c. 

411. The number of MukxpiicatiDns u&d, in producing any 
.power, is odled its Index; thus, the index of the root 2 is 13 
the index of the fquare 4^ is 2 r tf the ^ube 8 ib ^ bfcl 

412. ,tf a nude of powers be wrote, with their pi^oper indeed 
over them as below : 

Indexes o • i • 2 • 7 • 4 • 5 • 6 « 7, &^« 
Powers t . 2.4. o • 16 . 32 . 64.. 128, ^c^ Then, 

. Firft^ The turn of the indexes of any two powers, will 
ftand oVer thfe produfl: of thofepoWeis ; thus J, the fum of 2 
and 3, ftands in the Ktfik tX indexes, over 3I, the pfodb£t of 
4 and 8 in the rank of powers; and 6, the fum of 3 and ^ 
fiands over 64, the product x)f 8 and 8. ' 

413. Secondly y The difference of the indexes of Ton^ two 
powers, win be the index of the qdotient arlfmg by dividiiig 
one of thofe ^wers by Ae tfStitx ; thUs 2, the diflferehci of 
the indexes 7 and 5, is the index of 4, die quotient of tit 
divided by 32. 

4i4» nence having a few of the iniGal powers given, any 
other power may be fotmd, \inthout finding all the intetme-* 
diate powers. • > 

Ruk. Compofe the index of the requited power by the ad- 
dition of the indexes of the given powers ; then multiply the 
pdwers correfponduig to thofe indices, and die produ^ wili 
be the power required. 

Examp. I. Let it be required by th$ heli> of the firft 7 
powers of 2, given in Art. 412. td f^iak ^ 20th power 
thereof. 

This may be performed divers ways, becaufe (20J the index 
of the required power can be diverfely compofed pt the ^yen 
indexes. 

For 7 +7+6 = 20 the indek of the xcquifed pdwet. 
5+5+5+5 = 20, 
3+4+6+7=20 

And 128 X 128 X 64 rs 1048576 the p«wcr required. 

32X32 X 32 X 32=1048576 
8 X 16 X 64 X 128 = 1048576 
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415. If unity be continually divided by any-number (2) the 
quodents arifing ^ • ^ • i • t^d &<'^ niay be ^ko GaUed poweils 
of 2. 

416. But, becaufe the formation of thefe laft powers is by 
a proccls dirc£Uy contrary to the fotmer, the indexes of thefe 
powers are generally diftinguiifaed, from the indexes of thpfe^ 
by placing the fign {— ) either before or under the Agure thus 
(-—I, o]^ i) and are called. negative indexes. 

417. A rank of thefe powers, being placed und6r their in* 
dexes, have the fame properties as the former. 

Indexes o . i . 2 • 3 .4 . 5 . 6 . 7, bV. 

Powers r .T-T-T'lir-^.^.^T. ^^• 

For 5 the fum of 2 and 3, ftands over ^'j, the produdl of 

I and |. 

And 2» the difference of 7 and 5, ftands .over | the quo* 
ticnt of YTf divided by ^^j. 

418. But when the negative powers are joined in the fame 
rank with the' affirmative as below, 

(5tc. 4.3.2.1.0. 1.2.3. 4 ^^' 
bfc. TIT • T • i • T • I • a . 4 . 8 . i6&f<r.'Then> 
The negative indexes will, in all operations, have cffefts 
contrary to thofe of the affirmative indexes,' vipi. 

If a negative and an affirmative power be to be multiplied 
together, take the difference of their indexes for thp index of 
the produft required. 

. Thus 16 X i =^ 8 

And 4—1 = 3. 

Alfo .1X2=1 
And 3 — r = 2 

Again ^ x 4 = ^ i 

And 2 — 2 = . 

419. Hence, if any affifmative power be multiplied by a ne- 
gative power, .whofe index is the fame number, the produd 
will be unity. 

Nete^ Numbers that have the above property are called re- 
ciprocals ; and their indexes, complen}ents of each other. 

420. If the reciprocal of any number be decimally exprefled, 
then, if you multiply thereby, the fame refult will be produced 
as woulfi arifc from dividing by the number j and if you di- 

•^ ^ vide 
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vide thereby, the fahie* figures will apppar as by iriiiltiplying ' 
by the number. 

Example, ^ = ,25 is the reciprocal of the number 4: Now 
te it be propofed to divide 56 by 4; or to multiply it by ,'25,' 
the refult will be the fame as you fee. 

4) 56 56 

280 

112 

, t4,ob 
Again, let 9 be multiplied by 4, or divided by 525. 

9 32iS)9'^0(36 

4' 7^ • ' • 

36 




i^li. If a rank of numbers be c^ciiJated, haviiig the fahic 
properties with thofe of indexes, mentioned in Art, 412, 413, 
4t7i and 418. and be adapted nbt only to a rank of powers as 
tnoie, but, to all numbers whatfoever within certain limits, 
the fame is called a Table of Logarithms. 

4I2. Inftead of the rank of powers 1,2, 4, 8, ^c affume 
I . 10 . ibD i - 1000^ fjfr; and adapt the indexes to them, 
viz, 

1 2 3 4 

1 10 100 1000 1 0000^ ^C, 

Thenj fince the Index or Logarithm of i is o, and the 
Index or Logarithm of 10 is i ; it follows, that the Loga- 
rithms of all numbers^ that are greater than i and lefs than 
10, fuch as 2. 3; 4. .4,ii 4,2; 4,3; ^c muft be Decimal 
Fraiftions. 

. 423. Alfo, fmce the Index or Logarithm of 10 is i, and 
thfe Index 01* Logarithm of 100 is 2 ; therefore the Loga- 
rithms of all numbers that are greater than 10, and lefs than 
100, fuch as 20, 30i 40, 41, 42, 43, ^c, will be mixed 
decimal' expreflions, having i in the place of integers. 

424- In like manner, the Logarithms of all numbers greater 
than 100, and lefs than 1000, will be mixed decimal expref- 
fions^ having 2 in the place of integers, ^c, 

425. Hence it follows, that the decimal part of the Loga- 
rithms of all numbers that have the fame fignificant figures 

P 2 will 
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win be die fame ; for the number 4,1 ftands with twxA to 
I and* 10, in the fiune place that 41 does with regard to 10 
and 10O9 and that 410 does vfHStt regard to 100 and 1000. 

Therefore fuppofing that ,61278^9 be the Decimaljpart of 
the Logarithm bdonging to the ftgnilicant figures 41 v Tiien 

The Logarithm of 4100, = 3>6i27839 

410 ss 2»6i27839 

41 == 1,6127839 

4,1 S3 0,6127839 

,41=2,6127839 

^04i = _2,6i27839 
tic. 

'426. Of this kind aie thaLogai^thms commonly put in 
Tables, whidi if ri^tly caTctdated ii^ perform the work of 
Multiplication and Diviuon by Addition and Subtradion, f^Cm 
in the fame manner as, the indices did* 

427. But as the operations in which Logarithms are chiefly 
ufefiil in common Arithmetic, viz* extra£Kng roots, and com* 
puting queftions relating to compound intereft and annuities,, 
are in this treatife fupphed by Tables, csJculated for each ^- 
pofe ; and as the ^methods of calculating them depend upon 
algebraical and other fuperior principles; the farther profecu- 
tion of the fubjed here is dedmed, it being fufficient to have 
g^ven the reader an idea of their nature and properties^ ' . 
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CHAP, xxxn. 

The Extraction of the Square (tr Quadrate) 

Root. 

428- np HE extraaion di die Square-root is' that, by which 
X having a number riven, we find out another luimbcr, 
which being multiplied by ittclf, procbces the number giveo. 
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4^9* In tbe «xjtra9:ion di die Square-root, the number pro* 
pbied is always rconceived to be a fquare number, that is, a cer- 
tain number of little fquares eomprehemded within one entire 
great iquare^ and the root^ or number required is the'^ fide of 
Siat great fquare; as will readily appear by this Diagram^ 
where you fee the 25 litde fquares contained within or.e great 
fquare ; now if the J^ coDufeat 25 be given, and tbe fide or 
root of the fquaiie containing die fiud 25 little fquares is re- 
quired, the invention of fucb fide or root is called the Extrac- 
tion of the Square-root ; which root muft^ he fuch, that if it 
be fquared, diai is, multiplied by itfet^ d)e produ^S: will b ^ 
isqual to the iqymt content firft given : So 5 b the Square-root 
fit 259 feir 5 times ^ is 25* LiSewiiCb diis fqu^e nuxhber 49 
Ibeing propounded, its root is y. ^ 

430. Square lumbers ja^ either fingle or compound. 

4^j[. A fii^e ii^uare number is diat, which being produced 
l>y the MuldpTication of Qne finfi;le figure by kfelf, is always 
Ids than 100 : So 25 is a fin^e fquare number produced by 
5 \ likewife 4 is a fquare number produced by 2* 

P 3 432- 
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432. All the fingle fquare numbers, together with their re-* 
fpe^ve roots are expreffed in the following Table. 



Squares. 
Raots. 



I 
I 


4 
2 


9 
3 


>i6 

* 

4 


25 
S 


3^ 
6 


49 
7 


64 
8 


81 

> 

9 



. 4.33. Here, in the uppermoft.ra^ of the Table ^ placed 
the fihgle fquare nupibers of every particular figure, aqd in the 
other &eir refpeSive roots^; and therefore if it were demanded, 
what is the Square-root or 36 ? The anfwer will be 6. So the 
Square-root of ife is 4 ; the Square-root of g is 3, £ff^. And 
contrarily, tHe fquare of the root 6 is 36 : Alfo the fquare of 3 . 
159. ♦ _ 

434. When a fquare number is given, that exceeds not 100, 
and yet is none of the fquare numbers' mentioned in the Table, 
for its root you are to take 'the root of the fquare number that 
being lefs yet coqies neareft to it ; So. 45 beix^g given,^ the 
root that belongs unto it is 6, and 10 being given, its corre- 
fpondent root is 3. t 

435. A compound fquare number is that which being pro- 
duced by a; number (tha^ confifts of more plgjces than one) 
multiplied by itfclf, is nevjer lefs tjian 100 : So 1024 is a cpm^ 
pound fquare riunibe;r produrai'by the Multiplication of 32 by 
itfelf, 

436. To prepare any fquare number given for. Extraction, 
put a point over the firft place thereof on the right-hand (be- 
ing the place of units ;) then proceeding toyrard^ the left-hand^ 
pafs oyer the fecond placej and put another point over the 
third place j alfo paffing over the fourth place put another 
point over the fifth, and fo forward in fuch manner that be- 
tween every two points Vhich are next to the other, one 
place will be intermitted : So if the Square-root of 

1024 be required, the firft point is to be placed '. . 

over 4, and the fecond over d,. and fo many points 10^14 ' 
as are in that manner placed, of fo many figures 
the root demanded will confift. , 

437. Having thus prepared the number,' it is diffaibuted by 
the points into feveral fquares : So in the lafl Example, 10 is 
the firfl fquare, and 24 the fecond j likewife if 
this .number 144 were propounded for ExtradHon, . • 

after points ar^ duly placed according to the lafl 144 

Rule, I is the firft fquare, and 44 the fecond, 

438. 
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438. Having drawn a cxiobkediine on the xighf-faand 'of the 
number given for ExtnuStion, (after the fame manner as is 
ufually done in Divifion to denote the place of the Quotient,) 
find the root of the firft fquare, and place it in the 
Quotient : Now by Art. 433.. 3 is the correfpon- • • 
dent xpot^of 10; wherefore- write 3 in the Quo- 1024 (3 
tient, and then the Work wili ftand as in the • » : 

Mai:gin. ^ ' 103^4 (s 

439*^ Subfcribe the fqufire pf the figure placed 9 

in the Quotient under the firft fquare of the num-^ . 

b«: given. - '. - 

440. Having druwn, a line under the (quare (of the figure 
placed in the Quotient, fubfcribed as aforefaid,) 

fid)<Ta£l the- feme out of the' firft iquare of the * ' t 
number propofed, and place the nemainder otderly \.^ 
under the line ; fo the fquare of 3 which is* 9, ^ 
teing fubtra£ted from 10, the remainder is i> 1 

and the Work will appear as jn the Margin. 

441. To the faid renuindsr bring down the next fquare 
of the given, number, that is, write down the 

figu]<^ qr cyjAers ftgnding in the two following . ♦. 

places pf: the number propounded on the right- 10Z4 (3 

hand of the faid remainder, Co the fquare 24 be- 9 

ing placed* next to thp remainder j, there will ■ ■ ' - ■* 

he found this^ number 124, which may be called X24 
the Refolvend, 

442. Doubl/e th^ root^ being the number placed in the Quo- 
tient, and place the faid double on the left-hand 

of the Refolvend, like a Divifor : So the double of tqiI (1 
3 is 6, which being placed before a crooked line' n 
on the left-hand of the Refolvend 124^ the work ' ^. 
will ftand as in the Margin. \ . ^\ ^^+ 

44^. Let the whole Refolvend, except the firft place there- 
of on the right-hand (being the place of units) be always 
cfteemed as a Dividend, then demanding how often the Divifor 
before found, is contained in the faid Dividend, and obferving 
in th^t bf half the Rules before taught in Divifion, 
write the anfwer in the Quotient, and alfo on • • 

the right hand of the Divifor, to wit, between 1024 (32 
the Divifor and the crooked line : So if you a(k 9 

how often the Divifor 6 is foiind in the Divi- . . ■ 

dend 12, the anfwer is 2 ; therefore write 2 in 6z) 124 
the Quotient, and alfo after the Divifor 6 s as 
in ftp Margin, 

P4 444* 
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44 ^ . MuUpljnill the figures wBich ftand on (he Idc-band 
of the Rflfiofamid (to wit, htSot^ tbt crooked linet) by the figure 
1^ placed m the Quqtieitt, and write the prodoA orderly 
under the Refolvend, to wi^ ' units ui)der units 
tens uivler tens, ^c.) then havipg dt?i;wn a line « • 

un<^ the fai(f pro<hi£b, fi^trad it.from die 1024(32 

Refolvend, and fufafcribe At cemaiiider imder ^ 9 
th^ lii^ : So 62 being multiplied by 2, the „ *, .» M n , 

produ£li$ i24>wb^ uibtmdottt of tfaeRe** 62) 124 
f9)veii4^24, ths remainder is q } and thus the 124 

whole Work being finifhed, the Square-root 6f ■■ »■ > ■< 
1024 (tibe number pn)pofed) is^ lound to be o 

32., 

^^/f I. When the produ& before^mentionjsd exceeds &m 

Rc^Ivend placed above it, the Work is enron^eous, and ^ then 

you are to ref^n it by plying a lefier figure in the Quotient. 

l^fote ^, Tor every one of the particular Iquares (diftinMii&ed 
by the points) except thfi firft on the left-hand, a Reforvend is 
to be iet a^part, by brining doum to the remaiiul^ the con- 
gruent particular iquare, as is dire£led in Jrt, 441. and as often 
as a Refolvend is fet'a-^pait, fo ofte^i a new IKvifor is to be 
found ^y doubling or multipfying hv % all* the root in the Quo- 
tient (coijfifting of what npmbel^ of places focver.) 

N9U 3. The Work of jrt, 438, 439, and 440* for finding 
out th^ nrft figure in the foot, is but once ufed in the Extjra(^ion 
- of the Square-root of a number confifting* of what number of 
places fbever ; but the Work c^ Jrt. 441, 442, 443, and 444. 
is to be repeated for the finding of every place in the root, ex- 
cept the firft. 

The praftice of thefe three Notes will be feen in the follow- 
ing Examples. 

Example i. Let it be required to extra£^ the Square-root of 
43623. 

Having diftributed' the number propofed into feveral fqiiarcs 
by points, as i& diiiedled in Jrt. 436. I demand 
the Square^oot of 4 the firft iquare, 'which by. ... . 
jfrt. 432 is 2; therefore placing a in the Quo- 43623 (2 
tient, aiid the fquare thereof, which is 4, under 4 
the firft fquare 4, draw a lifae, and fubtraSing 4 — — — 
from 4, the remainder is o, which fubfcribe un- o 
der the line. This is always die firft Work, 
which is no more repeated in the whole Extraction, (as was 
ijitimated in the third Note aforegoing.) 

Then bringing down , the next fquare, whi^h is 36, and 
pl*|cing it next after the rem^^inder 0, the Refolvend is 36 ; 

and 
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and douHing tfec root 2 in the Quotient, die produft is 4 jfbjr 
a Diyifor, {by Art. 441, 442.J and the pivideod wUl b^ 3, 
(by j/rf* 443,) demand tbcrcwre how often 
the Divifor 4 IS contained in the Dividend ... 

3, and nottoding it once contained in it^ 43623 (^o 

frface o in the Quotient, and alfo next after 4 

the Divifor 4 ; and becaufe thfe produft of . , . 

40 mukiplietl by o (the laft diamder in (he 40) 036 
•Quotient) is o, tne Refolvend 36, from which 
the faid 'product oi^it to b? $}e<iuded, remains the fame wjth* 
out alteration } therdbre brin^ down '2 3 the next fquare, and 
place it after die teinaindcr 30, . fo will 3623 be a new Jle- 
iblvend ; then doubling the who}e roQt m the Quotient, which ' 
is 20, the Divifor wiS be 40, (according to 
Ae fecdnd Note b^orc-m^tioned,) .and the .' . . 

Dividend will be 3^2 (to wk, sdl the Rc^ 43623 (7.0 

folvcnd except th^ jlrft place on the right- 4 

hand by ^rf. 443.) therefore demand now •, ,„ 

cften the Divifox 46 is contained in* the Divl- 40) 03623 
dend 362, Qt how often 4 in 36l> and though 
it be 9 times in ifc, vet (according^to the fim Note aforegoing) 
I can take but 8, (tov if I (hould take 9, and proceed accord- 
ing to Jrt. 443, 444. i number would arife greater than the 
Refolvend, from wbl^h fuxjh number* arifing ought to be fub- 
tradled:) Therefore ^tc 8 in the Quotient, and alfo after 
the Divifor 40 ; this done, multiply 408 (the number on the 
left-hand of the Refolvend) by o the figure laft placed in the 
Quotient, and the produ^, to wit, 3264, fubfcribe under- 
neath, and fubtraft fipm the Refolvend 3623, fo there will 
remain 359 ; thus the Work being' finiflied, 
208 is the number of units contained in ' ... 
the root fought; and becaufe after the Ex- 43623(208 

tradion is ended there happens to' be a re- 4 

mainder^ to w[it, 359, I conclude that the ^-— ^ — — . 

root is greater than the faid 208, but lefs 408)03623 
than 209 3 yet how much it is greater than 3264 

ao8, ho rules of art hitherto known will 



cxaftly difcover, tho' we may proceed infinite- 359 

ly near, as in the next Article will be manifeft. 

445. To find the fraftional part of the root very near, a 
competent number of pairs of cyphers, to wit, 00, 0000, 
OCQDOO, or oOQOOOde, ^e. are to be annexed to the number 
firft propofed j then efteeming the faid given number with th< 
cyphers anne^ced, to be but one entire number, the extraftion. 
is to be made according to the preceding Rules, ^d look how 

- ' many 
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mwiy points were placed over the iiumber firft given, fo many 
places of integers will be in the root, the ieft* of the root to- 
wards the right-hand will be the Numerator of a . Decimal 
Fraftion, which Numerator confifts of fo many places as there 
were points over the cyphers annejced; So if 43623 were given 
as before, to find the root tl>crpof f according to this Rule,) an-. 
ncx cyphers in this . manner, ^d then if you extraft it ac- 
cording to the Rules i^foregoing, yo^'^ find; rt^e root arifmg i^ 
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the Quotient to be 5^08.861, diat is 208 i\%\yj and bccaufe. 
after the Extraflipn is finiftied there happ?ns to be a remainder, 
I conclude that 20^ yVeV }^}^ ^an *e true or cxaft root^ 
l)ut 208 tV^s is greater than itj fo th^t >y annexing three 
p^rs of cyphers to the number propounded, you .will not mifs 
TcW part of an.unit of the true root ; alio by annexing four 
pairs of cyphers, you will not mifs ns^ part of an unit; and 
m that order you niay proceed infinitely near, when you cannot . 
obtain the true root The whole operation x>( tjie faidExample 
here follows: 



43623.000000 (208.S61, ^Cj 
4 the Root, 



408)03623 
3264 



4168)35900 
33344 



41766)255600 
. 250596 



I v ^^ 



4I772I) 500400 

82679 

Again, if 10 were propofed to be extfadied, you muft pre- 
pare it thus ; 

• •.•••••*■ 
1 0.00000000000000.. 

And 
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4 

And 
will 



then the Root 'thfercof being cxtraScd ) _ ,6»i77« e^ 

>Vhich (according to Art, 309. may be ? jg^.^.A {<. 
writ thus ^ --T-~ 1 f ■:■' J i^^^**//^^^^ 
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61) 100 
61 



626) 3900 

3756 



0322) 14400 

12644 



63242) 175600 
I 264S4 



^32447) 491^60© . 
4427129 

484471 

446. The number of the places in the root may be near- 
ly doubled, if, after the above Work, you proceed with the 
kft Divifor and remainder, according to the manner of con* 
traded Divifion, in Art, 404. 



Thus affuming the laft Example. 



632447) 
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632447) 4H447t (76^*, (ic. 
•••••442713 

41758 
37947 



■# 



38II 

3795 

16 
13 



K the figures thus foimd (76601) be |Jaccd on the right- 
hand of (39I6227) thofe before obtained, the Root will be 
3,1622776602, uncertain only in the laft figure 2. 

447« Hence after it is determined to inrhat exa£hiefs the 
Square-root of any furd number is to be founds the Rule for 
extra£fmg the Square-root mufl be ufed, to one place of figures 
more than half the number of places required, and then the 
refl may be found by Divifion as above. 
, 448. TTie Extraoion of the Square«4X)ot is proved by multi- 
plying the root by itlelf, for that done, the product (in fuch 
«cafe where there is no remainder after th^ £x(raiftkNA is finifh- 
ed) will be ^ equal to the root whpfe iquafe was enquired ; fo 
in the. firfl Example of this Chapter the root 32 being multi- 
plied by itfelf, produces 1024 the nHjaher. profk^O^ded : But 
when, after the ExtrafHon is finiOied, there happens to be a 
remainder, and that the root is found as near as you pleafe, 
in a niixt number of Integers and Decimal parts (by annex- 
ing cyphers, as in Art. 445.) then fach mixt numoer being 
multiplied by itfelf muft produce' a mixt number lefs than the 
immber fkft given for Extriftioa; jtx. fa.n*ar it, that if the 
figure fUndi^g in the laft place pf ij^e Nunwsratox of the De** 
cimal Fra^on in the Root, be iz^ade greater by i, and then 
the mixt number fo increafed be multiplied by. itfelf, the pro- 
duft muft be greater than the number firft propofed : So in 
the Example of Art, 445. if 208.86 1 be mulupliad by itfelf, it 
produces 43622.917, 6ff. which is fefs than the given number 
43623; -but if 208.862 be multiplied by itfelf the produS 
will be 43623.335, ^^. which \s greater than 43623. 

449* But if the method of inverted Multiplication, delivered 
in Art. 396. be applied to the multiplying the Root by itfelf, 
the product wiU approximate to the fquare very nearly. 

Proof 
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3^1633776602 
2066773261,3 

II '1 " ' . .. ' ; ' i 

. ^ 9486S329806 

3162277660 

1897^6596 

63245553 

6324555 

a*»359* 
221359 

• 18974 . 

1897 

6 . 

10,0000000000 

450. The Squire-root of a Fraftion is found in dus flUumer, 
vi^. extract die root of the Numerator (bjr the miositng 
Rules of this Chapter) which root fhall be a new Nione^Cdr. 
Alfo the root of the Denominator is to be taken for a new 
Penominator : So the new Fraflion will be the S({uare-rdot of 
the Fra£Hon firft propofed» Thus the Square-root of t^ is |^ 
viz. the root of 9 is 3 for a new Numerator, alfo the r<dot of 
16 is 4 for a new Denominator. In like mknner the Squ^m* 
root of I is i. But here note diligently, that if the Fra^^ifolt^ 
whofe Square-root is required^ l^e not in its leaft ticm^, it iHuft 
firft of ail be reduced by ^r/. 261, ^c. before any Extt^on 
be made $ for it frequently happens that the Fraction firft gh/to 
h^ not a perfe£i: root, but when fuch Fradion is reduced fd 
its leaft terms, the root thereof may be extra&ed ; 80 lAifMk 
Fra&ion xV^ach term is incommenfurable to its Sqtutfe-rdOf> 
viz. neither 8 nor 18 has a Square-root exprcffible by any hmt 
or rational number; but the faid -j^ being reduced to its \&i& 
terms ^, the root of this may be esgtraded ; £or the toot of 4 
is 2 for a new Numerator i alfo th^ root of 9 is 3 for a ncfw 
Denominator; fb that | is found to be the Square-root of | 
(equivalent to 1%.} 

45 1. When eidier the Numerator or Denominator of a Frac^ 
tton has not a perfect Square-root, fuch root is ufiiaUy exprefied 
by prefixing this chara<9:er, V^ before the Fra^on giv^n : So 
the Square-root of 4| is fignified thus, ^t|, becaufe the root 
of T7 cannot be exprefs'd by any true or rational number what- 
foever, yet it may be found very near, as in th^ next Rule. 

3 452* 



452* The S^piaiCHTOotof z Fra^on, which is ^commenfu- 
fable to its root, itaf be found near, in this manner, *Wz. re- 
duce the FrafBon propofed to a Decimal, by Art 322. The 
more places are in the Decimal, the nearer will the root be 
jbund; but the Decimal muft cdnfift of ^ even number of 
places, viz. either of two, four, fix, di^t^ or ten, ^c. places •,< 
Aen extrad the Square-root of that Decimal, as if it were a 
whole number, according to the Rules aforegoing^ Which root 
found {hall be a Decimal exprefling near the Square-root of the 
^ven Fraction. 

So if the Square^root of || be rdcfuired near, reduce the faid 
J4 to a Decimal, which is found .81250000, f^c, then extracft- 
ing the Square-root thereof as if it were a whole number, it 
wul be found .9013 very near. 

453. The Square-root of a mixt number commenfurablc to 
its root is found in the fame manner, a§ in Jrt. 450. the 
mixt number being reduced to an improper FraSion^ by Jrt, 

26^. 

/ So the Square-root of 34!! will- be found 5I, vt%, 34^^ be- 
ing reduced to the improper Fraftion *|^^, the Square-root of 
the Numerator 2209 will be 47 for a new Numerator : alfo 
the Square-root of the De^iominator 64 is 8^ for a new Deno- 
minator ; fo we find Y Which (by Jrt. 271.) is 5^ tne Square^ 
root (ought. . And here the fame caution is to be obferved^ a^ 
in Jrt. 450. Vi'z, the fra<ftional part of the mixt number, of 
the improper FraSion equivalent to the mixt number, muft be 
in the leaft terms before any Extraftion be made.N 

454. When the mixt number given is incommenfurable to 
its Square-root, prefix this chafafter before it, viz, ij. So the 
Square-root of 7I will be thus exprefled, i/71 : But if you de- 
fire to find the Square-root nea^r of a mixt number incommen- 
furable to its root, reduce the fraftional part of the mixt num- 
ber to a Decimal of an even, number of places, as in Art. 452. 
and annex the Decimal fo found to the whole part of the mixt 
number ; then efteeming the faid whole member and Decitnal 
as one entire number, extract the Square-root thereof according 
to the preceding Rules of this Chapter, and from the root found 
cut off always to the right-hand, fo-many places as there are 
points over the Decimal annexed, which number fo cut off fh^U 
be ^ Decimal, ihewing the fractional part of the root, and 
that on the left-hand will be the whole part of the root ; (S 
the Square -root of 7^ is found 2.7688 verj'' near. 
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The Extraction of the Cube Root, 

455' nr^ ^^ E^ftraftion of the Cube-root is that, by which 
I .having a number given, we find another number, 
'which being firft hiultiplied by itfelf, and then by the produ£t> 
produces the number given. 

456. In the Extraflion of .the Cube-root, the number pro- 
pofed is always conceived tb be a Cube number, that is, a cer« 
tain number of fmalL Cubes,. comprehended within one entire 
great Cube, and the root or number required is the fide of 
that great cube : What a Cube is may be well exprefled by 2 
die, which indeed is a little Cube itlclf ; therefore if you place 
four dice in a fquare form, that is laying two and two in a 
rank, you'll have a fquare containing four dice, upon which if 
you yet ereA fuch another fqtiare of dice, you Ihall have an- 
other great entire Cube comprehending two times four, that is 
8 dice or fmall cubes ; and here 8 is the Cube number given, 
and 2 is the root or rium^er required: In like manner, if yoii 
rank 25 dice in a fquare form, viz. laying 5 in a rank, you 
have a fquare containing 25 dice ; now upon this fquare of 
dice if you ^refl: four other fuch fquares one < upon another, 
you'll have a great entire Cube comprehending 5 times 25, 
that is 125 little Cubes, and in this cafe 125 is the Cxibe num- 
ber propounded, and 5 the root or number required. 

457. A Cube-number is either fmgle or compound, 

458. A fingle Cub6-number is that, which* being produced 
by. the Multiplication of one fmgle figure, firft by itfelf, and' 
tlien by the produ£t, is always lefs than 1000. So 125 is a 
finele Cube-number produced by 5 multiplied firft by itfelf* 
and then by 25 the product ; for 5 times 5 is 25, and 5 times 
25 is 125. 

• 459. All the fingle Cube-numbers, and Square-numbers, to- 
gether with their refpeftive roots, are exprefled in the following 
Table. 



Cubes. I I I 8 1.27 I 64 j 125 I 216 I 343 I 5 12 I 729 
Squares. 



.Roots. 



I I 4 1 .9 I ^6 I 25 I 36 I 49 i 64 I 8j 



xj2| 3t 4| -5l 6 I 7 I 81 9 
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Here in the uppermoft rank of the Table are placed the 
fingle Cube-numbers of .the particular fimres^ i, 2^ 3, 4, 5, 69 
y, 89 9 ; in the ile!M$ ^ fi||itarei <A th(»e figures, and in the 
loweA rank the figures themiirlvea being the refpedive loots of 
the Cubes and SquafeS iil the Upi^ermcm ntnk ; and therefore 
the Cube-root of 125 being demanded, the anfwer is 5, and 
Ih^ Cube-root of 216 being required^ the Table mhU ^ve 6> 
and fo of the rclt ' 

460. When a Cube-number i^ ffiven, that exceeds h6t 100O9 
jUid yet is none of the Cube-numbers n^entioned in the Table, 
for its. Root you are to take the root of the Cube-number, that 
being lefs, yet comes neareft to it; So 157 being giveh^ the 
root that belongs to it i^ 5. 

461. A compound Cube-number is that, which being pro- 
duced \rj a number (that conftfts of more places- ttiai^ ond] 
firft multiplied by itfelt, and then by the produ£^ is never le& 
than lodo. So 157464 is a compound Cube-number^ pro-. 
Ajccdby C4 midtiplied firft 1^ itfclf, and then by 2916 the 
produSk, for 54 times 54 is 2916, and then 54 times 29I6 is 
J57464, the compound Cube-nuihber prop<Med» 

462. To prepaie a Cube-number for £xtra£l(ion, put a pcMnt 
<^er the firft place thereof toward3 the right-hand (to wit, the 
place of units) then paffing o\n^ the fecond and third places, 
put another point over the four^, and pa&ng over the fifth 
and fixth, put another poiht over the feventh, and in that 
drder (to wit, two places being intermitted between eVery two 
adjacent points,), place as many points as the num- 
ber will permit : So 157464 being given, you are to . • 
place the points as in the mar^ni and fo many points 15^464 
as 2iXt in that manner fixed^ of fo many figures the 

root demanded will confift. 

' 463. Having thus prepared your number, you itiay fee it difri 

tdbuted by the poin^ into feveral Cubes, dr periods* ' 

So in the fame Example 157 is the firft Cube, .h 
and 464 the fecond. In like manner, if thfs nuiliber 157464 
7464 were propofed for Extraction, after points are 
duly placea as before, you'll fee 7* to be the firft 7464 
Cuoe, and 464 the fecdnd. "" 

464. Having drawn a crooked line on the jright-hand of the • 
number propounded to fienify a Qjiotient, feek for the Cube- 
root of the firft Cube and fet it in the QuotJeiit : So finding (by 
Art A 460.) 5 to be the correfpondent root of 157* 
writte 5 in thd Quotient, and then the Work x<rAlbx{^ 
will ftand as you fee in the Margin, 574 4 v5 

465V 
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• 
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465. Subfcribe the Cube of the root placed liitfie Quotient 
tmdcr the firft Cube of the number given : • 

So 125 being the Cube of 5, the foot, (l^ Art. ' ^ 

459-) wr*t€ it under 157 the firft Cube of the ^574^4 (S 
number given, as you fee in the Example. ^^5 

466, Draw a line under the Cube, fubfcribed as aforelaid, 
(to wit, . the Cube of the root fet in die Quo- g 

ti^nt) and fubtaa<9: this Cube . from the firft 

Cube of the number propofed, placing the re- 157464 (5 

nwndcr orderly under the Ymti So 125 the 125 

Cube of 5 being fubtradted from 157, the re- ' 'v 

inainder is 32, and the Work will ftand ^ you 32 

fee. ^ .. 

467*^ To the fslid remainder bring down the . » 

remaining periods of the number propounded, 157464 (c 
placing thefe next after, to wit, oil the rfght- 125 
hand of the remainder i fo 464 being' fet after . 

flie femamder 32, there will be found thils number 32464/?^ 
32464, which niay be called the Refolvend. 

468. To (5) the root, or figure placed in the Quotient, annex 
as many cyjAers as there are Cubes or periods remaining un- 

ufed in (157464) the number whofe root is to be extra£ted^ 
which in ^is cafe is i, and therefore the root will be 50. 

4'6q. Divide the Refolvend (32464) by the root ("50) j fo 
will d&e Quotient be 640. 

470. To (649) the above found Quotient, add three times 
the fquare of the root (50), viz.^ 7500 ; fo will the fum be 
8^149. Let tllis number oe a Divifor. 

471^ Divide the Refolvend (32464) T>y the Divifor (8149) i 
and the Quotient* figure^ or fibres, bdiig annexed to (5) tne 
figure firft placed in the root, inftead of the cypher or cyphers* 
will be the required root nearly. See the whole proceu 
below. 

. • 

^57464 (50 Ro^ 5-0) 3246.4 
125 ^ 

— — 649 

Refolvend 32464 50X50X3 = 7500. 



Divifor = 8149 
8149) 3^464 (^ Quotient 

Therefore 50+4 — 54 is ^^ root required, as will appear by 
cubing thereof. 

Q. ttote^ 
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Ncte^ AlAa*'4:he Divifor 8149 cannot be had quite .4 times 
in the Refolvend 32464, yet as it is very near thereto^ it will 
be fafe to take that for the Quotient. 

472. The Ride above given will, if the fecond figure of th© 
root be i or o, generally give three or four figures true in the- 
root (if it confifts of fo prany) ; but if the fecond figure be 2j 
or more, h: will be beflr to find no more places than it, until 
the proccfs be renewed. 

473. To renew the procefs, cube the figures found in the 
root, that is, multiply them by themfelves, arid then by the 
produift ; and place tne refult' under the given number, in fuch 
fort, that it may ftand under as many periods therein, as you 
have cubed figures. Subtra<S the lower number from the upper, 
and bring down the remaining periods for a Refolvend, as in 
jfrt. 467. Find a new Divifor, by Jrt. 468, 469, and 470. 
Divide the Refolvend thereby, and annex the Quotient to the 
former part of .the root, as i;i yfrKj^ji, fo fliall the root be 
found true to 5 or 6 places of figures : For each operation com- 
monly triples the figures found in the former. 

Example 2* Let it* be required to extradl the Cube-root <j>{ 
^302348? 

• • • 

The given number pointed :ptr An, 462 9302348 (% 

The Cube of the root 2 is {Art, 465.) 8 



•The Refolvend, /w ^r/. 466, and 467. 1302348 

The root with 2 cyphers annexed by Art. 468. 200 

-The Refolvend divided thereby > 1 '202'?48 r^. 

Three times the fquare of the root {200)"* "^ • I200oa 



The Divifor = fum of the 2 laft, \ii^ Art, 470. 126511 



The Refolvend divided thereby 7 1302348 

per Art. ^'-ji, 5 TieJlT "^ _ ^^ 

Therefore 2rD is th^ root nearly.- 



But> 
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But> to renew the operation, 

^roni tibe ^ven number ... • • ^ 
Take 2IOX 216X210 . . ; , \ 
Refolrend ;.•••«,. 

TheRcfolvend divided by the root = *i^ 

210 

Three thiles the fcfuate of 210. ; 
Divifor ; 



t2y 



• a 



9302348(216 
9261000 

41348 



The Refolvend with cyphers annexed ) 
divided thereby, quotes — — . 5 

See the Operation. 

132496) 4*348-00. (j3t207 
••• 397488 

159920 
132496 

r mmmmmmmmmmmmm 

. 27424 
26499 

927 



196 

132300 
V 132496 



Therefore the true Root is 210,31267; 

,474. In the laft Exampfle, whett the procefi is renewed, and 
iio the firft found part of the rcJot is cubed, it Is evident that 
the giveii number 9302348 has n6 tirue root in i^hole num- 
bers ; bedaufe diere Is a remainder 41348 ; but, by proceeding 
according to the Rul^ before given, the remaining part of the 
root ,31207 appears to be a Decimal FraSioti. 

475. If it ftiould be thought neceflary to find more placed \xi 
the foot, 'th6 fame may be done by dubing the root 210,31107^ 
and fubtraAing die cube thereof fSrom the given nilhiber 

? 36^348, wth 3 tinies as niany cyphers annexed as there are 
)ecinlal pkc6& in the root, and then proceeding as before. 

476. The Extraftipn of the Cube-toot is proved by niulti- 
plying the root cubically, to wit, the root being fiift multi- 
plied by itfelf, and then the produft multiplied by the root,' 
the number arifmg, or laft prodiiSb, ivill be equal to tlie num- 

0,2 . > ber 
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Chapter, 




fecond £ jcsinpte, the given numb^ have not a perfq^ ropt im^ 
whole numbers ; t^ien the proof will \>t moft expeditiouily 
made by. inverted. lyiultiplication, asl^^i]^ in ttif S^yiarcrrq^t 
Art, 449. ( , 

477. The Cube-root of ^ FraAion ia ftnifid in t|^Am2limer» 

v/2. ^l^lraS the Cube-root of t}ie Numerator (according to 
the foregoing Rules,] which root referve for a new Nun^ej^ato^ ^ 
alfo theCul\e*root of tha Denominator fliall be a new Deno- 
minator: LafUy, this neW'Fra£tion will be the Cube-root of 
the Fra£Hon fim propofed : So. the Cub^-root <^ ^^ is | ; for 
the Cube-root of 8 is 2, for a new Numerator ; alfo the Cube- 
root of 27 is 39 for a new Denon^inator. In like manner^ 
the Cube-root of \ is 'i. 3E{ut here note diligently, that the 
FradHon whofe Cube-root is required, muft be in its leaft 
terms before any ExtradioA be nv^de ; for it frequently happens 
that the Fra£bion firft giv^p has not a perfeA root, though^ 
when fuch Fra6Hoii is reduced to its leaft terms, the root 
thereof may be extra£led : So in this Fradion \% neither the 
Numerator nor Denominator has a perfefl Cube-root, yet the 
fard IJ being reduced to its Icafl: terms ^ the Cube-root of 
this may be extra£led j for the Cube-root of 8 is 2 for a new 
Numerator, alfo die Cube-i[oqt of 27 is 3 for a new Denomi- 
nator; fo that the Cube-root of ^ (which is equal to ^) is 
found to be |, 

478. The Cube-root of a Fraflion, which has mt a perfed 
(f uhe-ropt, n^ay be found nearly in this ipanner, viz, reduce the 
Fra^Sion givers sp a Decimal Fradtion, by Art* 322^ the more 
places afe in^this Dj^oim^, the nearer win the root be found : 
But the Decipal mjift confift of tenjarl^ of places, to wit, 
eithjer of tjuree, fee,, nine, or twelve, ^c. places j then extra6l 
the Cube-root of the Numerator of thatrDecimal, as if it were 
a^ whole nuiji^bcrj (according to the Ruk before given,) which 
root found, fliall be aDc^imS expreffing nearly the Cube-root of 
tlfe FradHon prppgfcd. ' 

So if thp Qiij^rfoot of I were required, reduce the ftid 
^ to a Decimal,, whofe Numerator may confift of ternaries, of 
places^ towit, into this, 666666666666» ^c. then extra<aing 
the Cube-root thereof, I find .8735, ^Wch is very near the 
Cube-root of |. 

^479. The Cube-root of a mixt number commenfurabje to 
st^root may be found in the (km^ manner u in Art. /^'j'j* *the 

mixt 






mixt number being firft reduc^ed to atl improper, Fra^ion (b/ 
Jrt.ibZ.) 

So the Cube-root oT i2|? is difcovered to be 2|,,t««,, re- 
ducing 12 f^ to this improper Fradion VV ' ^^ Cube-root of 
\y will be. found | or 2 j. And here nie Tame caution is to 
be obfcrved, as ift ^rf. ij*f. viz* ffie f|^a£U6hal part of the 
mixt number, or the improper Ftiftioh eqttiValeht , to the 
mixt number, muft be expreffed by aNiiti^^ratorand Denomi- 
nator in the leaft terms, before any Extrifiion is mad^. 

480. When the mixt number, whofe Gube-tot3t is required, 

has not a perfect Cube-root) diis c^iara^^) \/ is ufiiajly pre- 
fixed before fuch mixt number; fa the Cuperroot of 2-} is 

thus cxprefled \/ 2|. Likcwife v/ \ denotes thi Ciibe-root 
of |, which is a Frafibion whofe Cube-root is inexpreffible by 
any true of rational number : But if you defire to kijow the 
Cube-root near, of a mixt number which has Hot i perfect 
Cube-rt)6t, reduce the fraftionai part of the mixt nuipber to 
a Deci^fid, (as in Art, 478,) and annex theDecinlsd ft> found 
to the Integers of the n^xt ilUmber ; then efteeming the faid 
Integei^ i^itH the l!)ecimal h annexed as One entire itumber, 
€Xtra<9: the Cube*rdotf thereof^ and from the ro6t found^ cut off 
always to the right-hand fo many places as there wer^ points 
over the f:dd Decimal annexed, which places fo cut olFwill be 
the frafHohal part of the root, and thofe remaining: on the 
left-haitd fliall be the Integers of the root : So the Gibe-root 
of 2 1 is 1.3349 andfomewhat more. 

481. A quadrate or fquare nu|nber multiplied by it^lf pro- 
duces a biquadrate number : So 4 multiplied by itftlf produces 
the biquadrate 16. Therefore if a number be pfopofid, and 
the biijuadfate-root of it is required, firft extraft the (Ju^drate 
or fquare-root of the faid given number, and then ex^aft the 
Square-ix>ot of that root for the biquadfate-root foUght. Thus 
if 20736 be a number propounded, the biqiiadrate-root thereof 
will be found 12 : For the Square-root of 20736 is 144, and 
the Square-root of 144 is 12. When the given number has 
not a perfed biquadrate-root, you are, to anne^j^ quat^riiaries of 
cjrphers, to wit, either 4^ 8, 12, or 16, ^c, cyphers, and then 
proceed as bcftnti ; fo you'll find the root neai^, Whpfe fj^£tio« 
nal part will he a Decimal Thus the biquadrate^-ro^t of 7 
is near 2.62. 
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4S2> A Table of the Square and CubcrRoots of Numbei^ 

|iot exceeding 144. 



N' 






I 

2 



Squ.Root. 



Cub.Root. 



1,000000 
1,41421^ 
311,732051 



4 

I 



2,0OO0OO 
2, 236068 

2^*449490 
2,645751 

2,828427 

9 3,000000 

•io 3, 162278 

"5*316625 
12 3,464102 
133*605551 

14 3» 7416^7 

153,872983 

164,000000 
17 4,123106 
184,242641 
4> 358899 
4*472136 
4,582576 



N" 



Squ.Root. 



I,0QOOOO 
1,259921 
I, 442250 

1*587401 

r, 709976 

1,817121 

1,912933 

2,000000 

2,080084 

2> 154435 
2,223980] 

2, 289428 

2> 351335 
2,410142 



37 
38 

39 

40 

41 
42 

43 



46 
47 



19 

20 

21 
22 

23 

24 

25 
26 

27 

28 

29 

30 

31 
32 
33 

34 

35 

^6 



2,466212 
2,519842 
2,571282 
2,620741 
2, 668402 
2,71^418 
2,758923 



6,082763 
6, 164414 
6,244998 

6,324555 
6,403124 

6,480741 

-6,557439 
H 6,633250 

6, 708204 

6,782330 

6*855655 



Cub.Root 



4, 69041 612, 802039 



4*795832 
4,898979 

5, ooopoo 

5,099020 

5,196152 

5*231503 
5*385165 
5,477226 

5,5^7764 
5,656854 

5* 7445^3 
5,830952 

5,916080 

6, 000000 



2,843867 
2,88449 
2,92401 
2, 962496 
3, oooooo 
3. 036589 
3,072317 

3*107232 

3*1413^1 
3,174802 

3? 207534 

3,239612 

3? 27 1 066 

3^30^927 



48 

49 7* oooooo 

50 7 J 07 I 068 
51 7,141428 
527*211103 
537*280110 

547*348469 
557,416198 

567,483315 

577*549834 
537,6x5773 

597,681146 

607,745967 

61 7,810250 

62 7,874008 

637^937254 
64 8, oooooo 

658,062258 

668,124038 

678,185353 
00 8,246211 



3,332222 

3*361975 
3,391211 

3*419952 
3,448217 

35476027 

3* 503398 
3*530348 

3*556893 
3*583048 
3*608826 



6,928203^3,634241 
35659306 
3, 684031 
35 708430 

3*732511 
3*75^286 

3*779763 
3* 80295 3 

3*825862 

3> 848501 

870877 

892996 

914867 



3* 
3* 



698,306624 
708,366600 
71 8,426150 
728,485281 



3*936497 
35957892 

3*979057 
4, oooooo 

4,020726 

4,041240 

4,061548 
4,081656 
4,101566 
4,121285 
4, 1408 I 8 
4,160168 

H ^ ' ' ■ • 
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The Table of Square and Cube Roots continued. 



N» [ Squ. Root. 



••i*- 



73 

74 

75 

77 
78 

791 
80 

81 

82 

83 
84 

86 

^7 
38 

Sg 

90 

92 

93 
94 

95 
96 

97 
98 

99 
100 

161 

102 
103 
104 
105 
io6 
107 
io8 



8 
8 
8 
8 
8 
8 
8 
8 

9 

9 

9 

9 

9 

9 

9 

9» 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

10 

10 
10 
10 
10 
10 
10 
10 
10 



544004 
602325 
660254 
717798 
774964 
831761 
888194 
944272 
oodooo 

055385 
I 10434 

165151 

219544 
273618 

327379 
380832 

433981 
486833 

539392 
591663 

643651 

695300 

746794 

797959 
848858 

899495 
949874 

000000 

04988 

09050 

14889 

19804 

24695 

29563 
34408 

39230 



Cuj.Root. 



L 



4> 179339 
4,198336 

4,217163 

4,235824 

4, 254321 

4,272659 

4,290841 

4,308870 

4^326749 
4.344481 
4,362071 

4.379519 

4> 396830 
4,414005 

4.431047 
4, 447960 

4.464745 
4,481405 

4,497942 

4.5H357 

4.530655 
4,546836 

4. 562903 

4.578857 
4,594701 

4,610436 

4,626065 

4,641589 

4.657010 

4,672330 

4,687548 
4,702669 

4,717694 
4.732624 

4.747459; 
4.762203 



N* 



.^1 m ■»■ 



09 

o 
I 

2 

3 

4 

5 

6 

7 
8 

9 
20 

21 

22 

23 
24 

25 
26 

27 
28 

29 
30 
3i 
32 

33 
34 
35 
36 

37. 
38 

39 

40 

41 
42 

43 
44 



Squ. Root. 



Cub. Root. 



0,44031 
0,48809 

0.53565 

0,58301 

0,63015^ 
0,67708 
0,72381 

o,77c»33 
0,81665 

0,86278 

Oj 90871 

0.95445 

,00000 

. 04536 
,09054 

.13553 
,18034 

. 22497 

, 26943 

.Ji37^ 
.35782J 

.40175 
.44552 
,48912 

.53256 

.57584 
,61895 

,66190 

,70470 

.74734 

.83216 

.87434 
,91638 

,95826 

2,00000 



4.776856 
4, 791420 
4, 805896 
4,820284 
4,834588 
4, 848808 
4,862944 
4,876999 

4.890973 
4,904868 

4,918685 

4. 932^424 
4,946088 

4.959675 
4,973190 

4,986631 

5,000000 

5,013298 

5,026526 

5,039684 

5.052774 

5.065797 

5.^78753 
5,091.643 

5,104469 

5.U7230 
5,129928 

5. 142563 

5.155137 
5,167649 

5,180101 
5,192494 
5,204828 
5,217103 

5. 22932 I; 

5? 241482 



i 



0.4 
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CHAP. XXXIV. 
Tie Relation of Numbers in QtJANTiTY. 



483, rir^Hus far fmglc Arithmetic : Comparatitc Arithme-. 
1 tic enfues, which is worked by numbers, as the^ 
are conudered to have relation one to anodier. 

484. This Relation confifts in quantity, or quaKt^. 

485. Relation in quantity is the reference or refped, that 
the numbers themfelves have one to another : As when the 
comparifon is made between 6 and z, or 2 and 6,5 and 3, or 
3 and 5. . 

486* Here the terms or numbers propofed are always two, 
of which the firft is called the Antecedent, and the other the 
Confequent : So in the firft Example, 6 is the Antecedent, and 
2 the Confequent : And in the fecond, 2 is the Antecedent, 
and 6 the Confequent. 

487. Relation in quantity confifts cither in the difference, or 
dfe in the ratio or reafon diat is found between the terms 
propounded. 

488. The Difference of two numbers is the remainder left 
after Subtra£Hon of the left out of die greater : So 6 and 2 be- 
ing the terms given, 4 is the difference between them $ for if 
you fubtraft 2 from 6, the remainder is 4* 

489. The Ratio or reafon between two numbers is the Quo- 
tient of the Antecedent divided by the Confequent : So if it be 
demanded what ratio or reafon 6 has to 2, I anfwer triply 
reafon: For if you divide 6 the Antecedent, by 2 theConfe- 

S[uent, the Quotient is 3 ; 2 being contained juft 3 times in 6. 
n like manner, there is a fubtriplc reafon between 2 and 6 ; 
for if you divide 2 by 6, the Quotient is |, or (which is all 
one) -y J becaufe 6 being not once found in 2, there remains- 2 
for the Numerator, 6 the Divifor being the Denominator of 
the Fradion produced in the Quotient, by Jrt, 255. 

490. This Ratio or reafon of numbers is eidicr equal or- 
unequal. 

4.9 1 • Equal reafon is the relation that equal numbers have 
to one another : As 5 to 5, 6 to 6, 7 to 7, tfr. 

492. Here the one being divided by the other, the Quotient 
is always an unit : For if it be demanded how often 5 is in 5, 
the anfwer is i* 

493- 
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4^ Unequal reafoii is the relstkm that unequal irambeis 
have one to another ; and this either tA the greater to the lefs^ 
oref^lisfe to ^e greater. 

494. Unequal reafon of the grealer to the lefd, is when tbe 
gr^tar tertaai is Anitecedent : /& <rf 6 «o 2^ 5 to 3, and the 
Uke 

495. Her^ the Quotient of the Axiteeedent £vided by the 
Cofifequeiit is always greater than an unit : So 6 di^oded by 
Oj ^eQuoti^it is 3^ and 5 dirided by 3^ the Quotient is 

if 

496. Unequal reafon of the lefs to the greater, is ^en die 

left term is Antecedent : As of 2 to 6, 3 to 5, &r. 

497. Here the Quotient of Ae Antecedwit d^ded by the 
Confequent is always lefs than an unit : So 2 divided oy 6, 
the Quotient is |, or -J j and 3 divided by 5, the Quotient 
is |, 

498* Each of diefe kinds of unequal reafon is again fubdi-r 
vided into five other forts, or varieties, of which the three fiitf 
are iimple, and the other two are mixt. 

499. The fimjde kinds of unequal reafon are, i . Manifold. 
2. Supexparticular. 3. Superpartient, 

500. Manifold Reafon of the greater to the lefe, is, when 
the Confequcnt is contained in tiie Antecedent divers times 
without any part remaining : As 4 to 2, 8 to 4, 16 to 8, which- 
is alfo called double reafon, becaufe the lefs is contained twice 
in the greater j fo 6 to 2 is triple reafon, 8 to 2 is fourfold 
reafon, i^c ^ 

501. Here the Quotient of the Antecedent divided by the 
Confequent is always a whole number : So 8 divided by 2, the 
Quotient is 4. 

502. The oppofite of this kind, viz, of the Icfe to the greater, 
is termed Submanifold : Examples hereof are 2 to 4, 4 to 8, 
8 to 16, ^c, Likewife 2 to 6, 2 to 8, 2 to 10, 6ff. 

503. Superparticular is, when the Antecedent contains t}ie 
Confequent once, and befides an Aliquot part of the Con- 
ftquent; that is, an half, a third, a fourth, or a fiftl^ 
part, Vc* of the Confequent ; as 2 to 2, 4 to 3, 5 to 4, 
6 to 5, and the like j here 3 divided by 2, the Quotient is 1 1, 
and 4 being divided by 3, the Quotient is 1 ^, In like man-- 
ncr, 5 divided by 4, the Quotient is i ^, and 6 divided by 5, 
the Quotient is i4; therefore I fay 2 and half 2 (that is i) 
conftitute 3 : So likewife 3 and one third part of 3 {viz* i.) 
make 4, and fo of the reft. 

504. Here the Quotient of the Antecedent divided by the 
Confequent is a miict number, whofe whole p^rt^ as alio the 

3 Numerator 
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Numeraitor of the Fra£fcIon annexed, is always an unit : As is 
obfervable in the Examples laft-*mentk>ned. 

505, Thex)ppofite reafon of this kind is Subiuperparticiilar» 
as 2 to 3, 3 to 4, 4 to 5, 5 to 6, ^c. 

506, Superpartient is, yAki^n the Antecedent contains the 
Confequent once, and befides feveral parts of the Confequent : 
As S to 3, 7 to 5, 7 to 4,- 8 to 5, 9 to 5, n to 7, f^c. here 
5 diyi4ed by 3» the Quotient is i|, and therefore 5 contains 
7 once, ana t ^ 3 5 ^^r 3 and two thirds of 3» {vi%. z.) con- 
jtitute 5. 

507, Here the Quotient of the Antecedent divided by the 
Confequent is a mixt number, whofe whole part being an 
unit, has ahvays for the Numerator of the Fra£^ion annexed 
to it ;^ number compofed of more imits^ than i : So the com- 
parifon be'mg made between 5 and 3, ai^ $ the Antecedent 
being divided by 3 the Confequent, the Quotient is 1 1. 

5o8« The oppofite of this reafon is Subfupetpartient : £x* 
ampl^ hereof ajre 3 to 5, 5 to 7, 4 to 7, 5 to 8, 5 to 9, 
7 to II, and the like. 

509. The mixt k^nd of unequal reafons are Manifold Super-- 
particular, and Manifold Superpartient. 

510. Manifold Superparticular reafon is, when the Antece- 
dent contains the Confequent divers tinges, and befides an 
aliquot part of the Confequent j as 5 to ?i, 10 to 3^ 17 to 4, 
21 to 5, and the like. 

511. Here the Quotient of the Antecedent divided by ^hf 
Confequent, is a mixt number, whofe whole part .conlifting 
of more units than one, has always an unit for the Numera- 
tor of the Fraction annexed to itj lb. 5 divided by 2, the 
Quotient is 2^, and 21 divided by 5, the Quotient is 4i* 

512. The oppofite of this reafon, is Submanifold Superpar- 
ticular ; as 2 to 5, 2 to 7, 3 to 7, 4 to 9, ^c. 

513. Manifold Superpartient is, when the Antecedent con- 
tains the Confequent feveral times, and befides, divers parts of 
the Confequent 5 as 8 to 3, 17 to 5, 19 to 4, 28 to 5, £ffr. 

514. Here the Qiiotient of the Antecedent, divided by the 
Confequent, is a mixt number, . whofe whole part, as alfo the 
Numerator of the f faftion annexed to it, is. always a number 
Qompofed of 'more units than one; So 8 divided by 3^ the 
Quotient is 2|, and 28 divided by 5, the Quotient is 5|. 

515. The oppofite here is Submanifold Superpartient; as j 
to 8, 5 to 17, 4 to 19, 5 to 28, and the like. 

Thefeare the feveral kinds or varieties of the ratios, or rea- 
fons that are found amongft numbers ; fo that no two nurnbers 

3 whatfoevcr 
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tfaem is cpu^pc^h/endedf under one of tfa^fe five kinds. 
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ffbpRelation of Numbers in, ^kuUtyy viz. Aritbme^ 
tical and Geornetricfil Proportitm. 

516.1^ Elation in Quality (otherwife called PropprtiQa) 
j\^ is either the reference or refpeft that the xe2SaD& rf 
l^unbers have one to another ; or elfe, which the differenoes 
of numbers have one to another. 

517. Therefore here the terms propofed ought always to be 
more than two ; for otheiwife there cannot be a comparifbn 
pi jreafons or differences in the plural number. 

510. Tl^is pfopoftion is either Arithmetical, or Geome^ 
trical, 

519* Arithmetical Proportion is, when feveral numbers di&r 
sicccMrding to an equal diiFerence, as 2, 4, 6, 8,' 10, ^r. here 
2 is the common difference between 2 and 4, 4 and 6, 6 and 
85 8 and 10, &fr. alfo i, 2, 3, 4, 5, 6, 7, 8, ^c. differ bjr 
Arithmetical proportion, i being the common difference be- 
tween tliem. 

. 52p. Aridinfeticai proportion is either continued or inter- 
ruptedy 

521* Af^^im^tical proportion continued, is, when divers 
pimibers are linked together by a continual progref^on of equal 
diiFereAces. Such are the Examples h& propounded, as sijfo 
thefe 1,3, 5, 7, g, 11, 13, 6fc. And icoooo, 200000, 
300000,400000, ^c. This is alfo called Arithmetical pro- 
^effion. 

522. Arithmetical proportion 'interrupted, is, when the pro- 
greffion is 4ifcontinued : As in thefe numbers, 2, 4^ 8, 10; 
here 2 and 4 being compared with 8 and 10, differ according 
to Arithmetical proportion \ but fo do not 4 and 8 differ ; for 
2 is the common difference betwixt 2 and 4, 8 and 10; 
Tyhereas the difference betwixt 4 and ^ is 4. In like manner 8, 
14, 17, 23, differ by Arithmetical proportion interrupted. 

523. Arithmetical proportion may te continued citjier up- 
w^ds or downwards. . ' 

524. 
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•5^4* Up^^wds^ when the tamls 6f the prbgieffioR incteafiv 
as thefe, 2, 4, 6, 8f 1O9 I2» &r» or thefe i^ 2^ ji 4» 5^ 6, &V«- 
And this laft rank is more particularly termed Natiual' Pro^ 
greffion. 

^tam neFSii when the nnt tem ts silo tiie cotiuiioti oinerencch 
of the terms, the laft term being divided by the number of the 
terms, the Quotient will give you the firft term of the rank : 
Again, in this cafe, the mft temi multiplied by the number 
of the terms [voduces the laft term : So diis rank 3, 6, 9, I2» 
T5> ^ 2r> being propo^, in which 3 is both the firft term>- 
and aUb the coirimon diffi^^oice of the t^rit^ ; L fay 21, the 
laft term being divided by 7 the number of the terms, the 
(^otient is 3 die firilr term ; contrariwife the firft term mul- 
dpUed by 7 produces 21 the laft^tismi. 

536. Anthmetical proportion continued dotimwanls, is, when 
the terms of the progneffion decreafe : Such as are 35, 3I, l^t 
2^ 23, 20 : And 40, 35, 30, 25, 20, IS» ^o» 5' 

527. Here, when the laft term is alto the commmi diiFerdnce 
of the terms,, the firft term being divide by the number of 
the terms, the Quotient will give you the laft term : Again, 
^ hft term, multiplied by the number of die teims) produces 
the firft term of the rank. 

• For Example, This rank 40, 35, 3c, 25, 20, 15, 10, 5, be- 
ing {tropofed, ii) which 5 is hcktk the laft term, atid likewife^ 
the common difference of d^e terms ; I fay 40, the firft term 
Itaing divided by 8 the number of the terms, the Quotient is 
5 the laft term : On the other fide^ 5 dte laft terti being mul* 
tiplied by 8, the produ6l is 40 the firft term. 
. 52& Three numbers being propofed that differ by Arithme- 
iicdl proportion continued, the mean being doubled, is equal 
tfrdie fum of the extremes : So if 5, 6, 7, be given, 6 being 
dbubled, 18 equal to the fiim of 5 and 7, the two extremes. 

ipg. Four numbers being given, that differ by Arithmetical 
prDpordon either continued or interrupted, the fum of the two 
means is equal to the fum of the two extremes : So 5, 6, 7, 
8, being given, the fum of 6 and 7, the two mean numbers, 
is equal to the fum of 5 and 8, the two extremes ; and 8, 14, 
17, and 23, being propounded, the fum of 14 and 17 being 
added togcdier is equal to the fum of 8 and 23. 

530. In an Arithmetical progreffion, whofe number of terms 
il odd, die mean term, being doubled, is equal to the fum of 
any two terms that are equally diftant therefixiiA ; fo if i. 2. 
3. 4. 5* 6. 7: 8. 9» 10. 1 1, be propofed, 6 the mean term being 
doubled, diat is^ 12, is equ^ to xi 4- x ss lo^-* 2 ss 9 -f- 3, 

52U 
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5^1. Hence the film of an Arithmettcal progreflfoi^ whofe 
number of terms is odd, will be equal to the tntstn term mul- 
tiplied by the numbeir of the terms : *iii the aho¥e fixaoijpje, 
the mean term (6) muib|ilicd hy {ii) the nuoibar tsi teims 
produces (66) the fu^x of the progrefficA> 

532. Otherwife, becaoie hatf the Aim of the grctteft mnd 
leaft terms is equsyi ^ the mean^ Tfaeiffiare> the progceflfon 
will be equal to the pi:pduQ of theixumbcr pf the tecm^i, mul- 
tiplied by half the furh of the gre^jt^ jmd Icaft t^Jfmsu 

533. In an Aiithm^iciiJ prQgrofliQnj^^vchQfe nurobeif of terms 
is even, the fum of the two mo^^ term^ is equal to the fum <tf 
any two terms equally diftant from tbejR^i fo if j. z. 3. 4. 5, 
6. 7. 8. 9. 10. be p;-QpQfe4> (5+6 =») ii the ftua €f the twQ 
niean terms is equal to io4"l=9+Z=»8 + 3^ ^e* 

534. Eknce the fi^ of aa Arithmetical progrcffion^ wiiofe 
number of terms, is. ^ven, will be equal to the pvoduiEl arktng 
fiom^ multiplyii^ the ium of the two'mean terms )yf half tbo 
number o£ tne tenn3 : In the above E^icample 1 r the fum of , 
the two means being multiplied b^ 5^ half the puinber of tha 
t^zms, produces 55 the fum of tne progreffion. 

535* CMierwife, becaufe the fum ctf die greatmand leaft 
term is eq|aal to the fiim. of the two mean terms ; therefonr 
t^ progreifion will be equal to die produft of half the num- 
ber of the terms, nuiltiplied by die ittm- of the gpeateft aiidl 
leaft terms. 

536. Therefore, by comparing Art. C2%. an J 535. it vfiVL 
appear, that the fum of ayiy Arithmetical progreffiou will bo 
equal to half the product, made by muItipTying the fum of tho 

*ateft and. leaft terms, by the number of the terma : For 
[ample, 9 terms of the progreiEon iy,z^S% 7>9%^U *3> "^S*. 

, 1 + 17X9 18 X9 ^ovo -^8r' 
17, is equal to ' ^ " g T^"" *^9 ""^ 

537. If from the number of the texjn^ of an- Arithi^etical 
proereffion, unity be fuj>tra^cd,. and the. rcma^inder be multi- 
pli^ by the cominon difference of the terqis, the produ£l will 
be the diflfcrence between the gre.ateft .and leaft term. 

This will appear from the generation of the progreifion \ 
fuppofing 6 were the iirft term;, and 2 the. comotpn dif- 
ference. 

Then; 
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Then^ to the firft term 6 

Adding die common difierencef 2 . • 

. Mikes the fecond term. ' 8 

To which add the coxiimon difference 2 

Makes the third term - lo^ 

To which add the common difference 2 

Makes the fourth term i^ &r. 

Where it is evident, that the common difference is add!ea 
as (rften as the number of terms lefs i. 

538. Hence, if to' the leaft tcfrm be iddd die pfod!!^ of 
<he coniixion difference by the number of terras lefs i ; the fum' 
aiifing will ht the greateft term ; atid, on the contrary, if the 
fidd produd be fubtraAed from die greateft term'^ die remain- 
der ¥riH be the leaft term. 

For Example, In the progreffion 3, 5$ 7, ^, 11, i^, conftft- 
ing of 6 terms ; 5, the number of die terms lefs i, being mul- 
tiplied by 2, the common difitrence of the terms, produces io,> 
Ae difference between 3 and 13^ the leaft and greateft terms sr 
and therefore 3 -f. 10 = 13, and 13 — 10 = 3. 

539. Hence, the (um of an Arithmetical progreffion will be 
' equal to half the produ£t of the common difference, number 

cf the terms, and number of the terms lefs i, multiplied con- 
tumally ; and added to the product of the*leaft term and num- 
ber of the terms ; orfubtra6ted from the product of the greateft 
tenn, and number of the terms. 

For by jfrt. 536. the fum of the progreffion is equal to half 
the produft, made by multiplying the greateft and leaft term, 
by the number of the terms ; and the above will appear to be 
half the faid produft from yfrt. 538. 

For Example, The fum of the Arithmetical pfogrefliori 
whofe leaft term is 3, common difference 2, and number of 
terms 6, will be 4 X 2 X 6 X 5 + 3X6 = V + 18 = 48, 
And the fum of the Arithmetical progreffion whofe greatdt 
term is 13, common difference 2, and number of terms 6, 
will be 6x13—1x2x6x5=78—^=48* 

540. When numbers have the fame or an equal ratio of 
reafon, they are faid to be in Geometrical proportion : Thus 
2, 6, 12, 24, 48, (^c, are numbers in Geometrical prbpoif-' 
tion J each Antecedent being to its Confequent in proportion 
as the two firft terms 3 and 6, viz. as i to Zi 

541. Geometrical proportion is cither continued or iiitef-* 
rupted« 

54«' 
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542. Geometrical proportloa continued, otherwife called 
Geometrical progrefiion, is When every Antecedent and its 
Confequent have the fame ratio or reafon as in the Example 
quoted in ^f. 54.0. 3> 6, 12^ 24, 4.8, Vc. each Antecedent 
containing its Confequent twice. NoU^ The number {2) by: 
which the progrei&on is continued, fs called the ratio of the 
progreffion. 

543. Hence, in a Geometrical progreffion, each Antecedent 
is to its Confequent, as the iirftterm is to ^e fecond, or as- 
unity is to the ratio of the progreffion* 

Note^ All the numbers, comprehended between the firft and 
laft, are called mean proportionals ; fo 6, I2j 24, are three 
mean proportionals between 3 and 48. 

544. Geometrical proportion interrupted, is, when the pro- 
grd&on of jike reafon is diicontinued, in fuch fort, that thft 

' four numbers being given, the like reafon is not found between^ 
the fecond and third, that is between the firft aixl fecond^ 
and the third and fourth ; of this fort are tbefe numbers 2, 4, 
16, 32 ; here, as 2 is to 4, fo is 16 to 32 ; for they differ by- 
double reafon ; but as 2 is to 4, fo is not 4 to 16, for 4 and 
16 differ by fourfold reafon, 4 being contained 4 times in 
16. 

545. The numbers of Multiplication and Divifion arc pjwv- 
portional ; for in Multiplication, as i is to the Multiplier, fo 
is the Multiplicand to the produ£t, or as, i is to the Multlpli-. 
cand, fo is the Multiplier to the produft : Again, in Divifion, 
as the Divifor is to i, fo is the Dividend to the Quotient : 
Or, as the Divifor is to the Dividend, fo is i to the Quo- 
tient. 

546. If the rant of powers in yfrt. 412. viz. i, 2, 4, 8, i6> 
fe^f. »be feverally multiplied by the number 3, the produfts 3, 
6, 12, 24, 48, ^c, are a Geometrical progreffion, whofe ratio 
is equal to the root of thofe powers. 

547. Hence a rank of powers is a Geometrical progreffion, 
and if a Geometrical progreffion be divided by the firft to-m,* 
it quotes a rank of powers. 

548. Hence alfo the leaft term and ratio of any Geometrical 
progreffion being ^ven, any term ( whpfe diftance from the leaft 
is known) may be found ; by raifingthe ratio of the progreffioa 
to a power, whofe ihd^x is the given diftance, and multiplying 
that power by the firft term of the progreffion. . 

For Example, The fifth term (48) of the above-progreffion 
(whofe diftance from the firft terhi is 4) is equal to (16) the, 

' ' '* t^iirth 
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fourth, |K>^lw of die ratio (^) imiltipliod by (3) the fii^tdcm 

549. B«t liF the g^-eateft tenn of the prog^reffioa be given ; 
Am divide it by the faid power of the ratio, and the Qmdent 
w3l be the teaft tevBi. 

For Example, If it be required to find the fiifth term ^ ai 
Geometrical pfog^AmdeorBafii^, whoie gieaeeft term is 162, 
md ratio ^« 

The diftance of the terms beii^ 4, taife 3 to its 4^ power 
8i. Ahbr divide x6a the gieateil term> by hi Hit power^ and 
tbe Qiiode^it 2 will be the term requiied. 

550* Any number of niean proportionals may be fouiid be-« 
tupeea two given numbers, thus : 

Divide the greater of the two numbers by the lefier, and.ex* 
tFa£b Aat root of the Quotieat whof^ Imtex b greater by uoiity 
than the mimber of means required, fo (ball the refuk be te 
ratio of the p iog r rf|an ; from, which the terms itiay be made 
by continual ]l^£kiplicatian. EMumple^ Let it be required t9 
find 3 mean proportianals. between 2 and 162. 

Then will v'*!* = ^81 = ^'9 = 3 ^e the ratio, 
AiidaX3»6;6X38ssi8i i8X3=3(54) the means required. 

551. If three numbers be in Geometricsd progreffion, the 
i^are of the mean term is equal to the produS of. the extream 
terms: For Example, In the three numbers 3. 6. 12; the 
fquare of 6, viz, 36, is equal to the product of 3 and 12. 

552. If four numbers be in Geometrical proportion, either 
continued or interrupted, the produA of the two extreams will 
be equal to die prpduA of the two means. 

Example i. The numbers 3. 6. 12. 24. are ,irt Geometrical 
proportion continued, and 3x24=72=6 x I2. 

Example 2. The numbers 2. 4 :: 16. 32. arc irtGeorXfeUical 
pnxx>rtion interrupted, and 2x323264=4x16. 

Hence, if, in any 4 numbers, the prodtrft of the two exy 
treams, is equal to the produft of the two nieiui^, thofe num« 
bees are psopoitionflls* 



553- If 4 numbers 2 : 6 :: 7 : 2t are proportionals, that 
proportionality will continue among the numbers that arife by 
diofe changes of tfaem in fituation and otherwife, whicli follow, 
viz. 

Cafe u Ih AltirriatioTtj i.e. if the two extreams, or the t^o 
aetns federally dbaoge places between themfelves. 

For 



I 
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ForExaftiplef 2 :.. 7 ^: 6 : 2t for 2x21^=7x6. 
And 21 : 7 :: 6 ^ 2 for 21X23=7X6. 

Cj/i 2- In Imjerjiony i. e. if af the fame time the two firft* 
and th^ two laft change places between themfelves. 
For Example 6 : 2 :: 21 : 7 for 6X7 =2x21. 

Cafe 2* In Gom^ofitiony i. e. ' if the firft and ftcond terms be 
added together, for a new firft term ; and the third and fourth 
terms be added together, for a new diird term, 
~ For Example 2+6 : 6 :: 7Tf-2i : 21. 

That is 8 : 6 t : . 28 :' 21 for 8X21 =6 X28. 

Cafe^. In Divlfioriy i.e. if the difference of the firft and 
fccond terms be made the firft term ; and the difference of the 
third and fourth terms be* made the third terni. 
For Example 6 — 2 : fr :.: 21 r^ 7 : 21. 

That is ^ 4 : 6 :: 14 : 21 for 4X2^1 ==6X14. 
Ckifi'^. In' Cinverjum^ i. e,: if the. fums or differences, men- 
tioned in the two laft Cafes, be made the fecon4 ^d fourth 
tern^, inftead of the firft and third. 
For Example 2 : 2 + 6 :: 7 - y'+^ti 
^ . And, 2 : 6 — 2 :: 7 : 21 — 7 
That is '2:8 :: 7 : 28 for 2X2i8=:8X7. . 
And, 2:4 :: 7 : 14 for 2Xi4=:4X7* 
. Cafe 6. In Mixtion^ i.e. if the faid fums, and differences, 
are mixed among the terms. 

For Example 2-}-6 : 6—2 :: 7+21 - 21-^—7. 

That is . 8:4 : : 28 : . 14 for 8 X 14 

==4x28. 

" 554. The fucceffive differences of the terms of a Geometri- 
cal progreflion wiD form another Geometrical progreiEon, hav- 
ing the fame ratio. 

Examp, I. In ^c Geometrical progreffion 3. 6. 12. 24. j^%* 
^c. if each Antecedent be fubtrafted from itt Cohfequent,-the 
"remainders will be 3. 6. 12. 24. ^.c 

Examp, 2. In the Geometrical progreffion 2. 6. 18. 54. i62» 
486. is^c. whofe ratio is 3, if each Antecedent , be' taken from 
its Confequent, the remainders will be 4; 12^:36. 108. 324. 
bfc^ in which rank of remainders the ratio is ajfo q. 

555. The fucceffive fums of the terms of a Geometrical pror 

freffion, taken two and two, three and three, four and four, 
fc, will form other Geometrical progreffions, having the 
iame ratio. , For Example, in the progreffion i. 2. 4. 8. i6« 
32. 64. 128. &c. the fucceffive fums of the terms, taken two 
and two, will be 3, 6, 12, 24^48, 96, 192, ^c. the flicoef- 

R five 
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five fudto flf thetemn, taken tfacee and Arae, will be 7* 14* 
28. 56^ tis. 2x4^ iflTA The fiiccxsffiire fuim of cfae termst 
ttktti lour «nd fiHir» are 15. 30. 6o. 120. 240^ i^c. In all 
which ranks of (bmffive tam^ each Confequent contains its 
AAteccdcttt twicei that is, each Antecedent is to its Confe- 
^ucnty as (i) the firft tenn of the original prpgreffibn, is to 
(2) its ratio. 

556. Hence, let a Geometrical piogreffiMi oonfift of .never 
b many terms ^ 

As Aeibm of the Antecedents, 
Totheftun of the Conftqvcnts : 

&isunit]v 

To the &atio of v Ae prc^effion* 

557. Therefore, bjr Gafi 5. Jb^. 553. 
As 4ie fiim ^ mt Antecedents, 

To^ie difference between the fium of tbe Confequcitts 

iMd Ancootdents: 
So is unity. 
To the lUtio left vmty. 

558. But die diiforence between die t\ttta of die Antece- 
dents and ConTequents, will be the difference between die laft 
and ^irft terms ; for all die intermediate terms are included 
kibodi fums : And die fum of the Antecedents is tiie ium of 
the Progreffion, wanting only the laft term. 

559. Theiefore, As the fum of the pfogrefliom Ms die laft 

term, 
To the difference between die extreme 

terms ; 
So IS unity,^ 
To die Ratio left vaEatf. 

560* Or by Cnfi i. Art. 553* 
AstheKatio le& unity, 
Tb unity : 

So is tdie difference c^ the extrenne iermsv 
To die film of the progreffion k& the USt term. 

561. Hence, having either die greateft or leaft term^ and 
the Ratio of a Geometrical progreffion, given ; the fiim or to- 
tal of any pmpoied, number of terms dtereof, may be fotind by 
the fellowing 
^ Rule. If %e leaft term of the progreffion be g^ven, find Ae 

{reateft by Art^ 544. If the greateft be given, find the leaft 
y Art. 549. Then fubtraiSt die leaft term from the grea«cft» 

and 
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ind (ivide the rtmsdnder bjr the number "vriiidi is lei !>/ one 
dian the Ratio : Laftly, to the Quotient add die jfei^tam 
•f die progreffion, and the fum will be the anfwer. 

Sxampie li What is die fum of 5 terms df a Geometrical 
{HronreflltMi^ n^ioft leaft term is 3, aiid Rado a ? 

Thii fifth or greateft teml of this progreffion Ui 489 by ArK 

Then 48--^3s4$ss;diedifImiiceofdiee3etnfiitet; 
And V as 4< s the Q|iodent of that dtfisfeoeei 
Idien iBvided bjr die Ratio le& unttf^ 
Laffiy^ 45+4^^93^ ^ ^^^^ ^ diepmgreflbm 3. 6. I2« 

EimmpU7.i 'VVhut is die fiiiil of j; terms of a Gtpnetricail 
fvogrcfioo^ ifi^fe greateft term is i6a^ and Ratio 3 } 
The fifth or leaft term of this piog^effion is' a^ by Artk 

Then 162 — t9i6d«i die difference of the ei^cmes ; 

And '1^ St 8oas the Qi|K>tient of that difierenc^ 
iKdien divided by die Rado iefi unity* 
' LaMy, 80-1-1^2^2425= titefum of die progreffion t6s« 
54* 1 8. 64 2« 

562. If diere be tm^ Geomeokul piogreftonst irhofe Ra* 
lio's ace equal 2 Then^ 

As any term of the ^rft progireOorii 
' To any term of the fecoad 2 
Sois any odier tehh of the firft^ wlioie diftahce (nm die 

fbrmef is knowHi , , 

To a term equally diftant jfirom die former in die Ifcond; 
Forfince'theRadp's are equal^'and the diftance theiaoiet 
ind fince by Art. 548) ind 54a the refpeftive terms in ea<jt 
progreffion are produced by nuudplying or dividing by tlie fitmcf 
power of die Rado ; therefore the faUl temis muft be iq pro« 
portion to the numbers^ fo to be multiplied or divided^ 

563. Hea«% As t^ les^ of greateft vum of the fitft^ro-' 

greffion^ . 
To the leaft^ or gteatift term of die ieo^md t 
> So is the (urn of any number of tenns of dMf 

firfl» 
To thf fum of the li]^ AUmb<r of temis U 

the fecondi 
For Ao "wkok^ nH b^ in die twm prppoitioft » tiMi 

aBMOMXICBt BafflB«: 
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564. ficncc, in any Oeometrical progrcffion, if the fum pf 
any number of terms be known, the fum of a like number of 
terms, the firft of which is fituated at a given diftance from^ 
the firft term of the former, may be found by the following 
proportion. . , 

As unity, 

' To that power of the Ratio, whofe index is the ^veft 
diftance : 
So is the fum of the ghren nunber of terms. 
To the fum of a like number of tertm^ be^ihning'at th^ 
J ^ven diftance* ' ■ , 1, ,. ; . 

Example. In the Greometrical progreilion 2. 6. 18. 54^ 162. 
486. 1458, ^c. if the fum 26 of- the thrc^r firft te^ms be 
given, to find the fum pf three othei^ t^rms beginning with the 
fifth 9 the^ the diftance of the firft term from the' fifth, being 
four, it will be as I : 81 (the fourth power of the Ratio 3) y ^ 
is 26- to 2106^ the fum of 162, 486 and 1458^ 
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Rules of Practice ^^VI^liquot Parts; 

- • " -i »'^ . ... 

» 

565. A N MixffDt part takea ita name from the Latin word 
A\^ MiiquoUei', for (according. to Euclid) an aliquot port 
It. fuch a part of a greater number as b^ing taken ^aliqua- 
ties or) certain times, precifely conftitutes that g-eate^ Sum- 
ter; fb 3 is an aliquot part of 12; for 3 taken.4 "finies; 
cxaftly makes 12^ without any excefs or defefl: : In like nian- 
ner, 4 is an aliquot jpart of '26, becaufe 4 tak^n 5 Ujnes pre- 
cifely makesr 20 5' but 7 is not- -an aliquot part -of 20, fi>5 7 
taken twice, wants of 2Q ; and being taken tjirice, exceeds ao : 
This kind of paft^laft mentioned, is by Eudid called pars ali' 
quanta^ of which there will be no ufe in this place. 

566. When the Rule of Three Direft has .,1 or an integer 
for the firft term, it is commohly called a Ride of Praiflicey 
either from the great ufe and praclice of it in common affairs^ 
Or elfe becaufe queftions.of l^is nature may be refishretd by 
operations more fpeedy and' pra&ical than thafe of. the. Rul% 
of Three. 

• ^ 567. 
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567* The following numbers of fhillihgs are aliquot parts 
^f a poundy viz. 

5J. = ii IX. = -i^L 

. 4 J- == 3 '• 

568* Any even number of fhillings is either ^ of a pound 
(that is 2 flbillings) or elfe is compofed of ^L (to wit, 25,) 
taken certain times : So 8 x. is compofed of ^j^L (or 2 
Ihillings) taken four times: In like manner^ i8x. is com* 
pofed of r^L taken 9 times^ * 

569. When the price of i, o^ an integer of what namcf 
foever, is 2 (hillings, the price of as^nany integers as one will 
6f that name is difcoverable at firft fight ; to wit, by account- 
ing the double of. the figure which Itands in the firft plac^ 
(towards the right-hand) of the feid number of integers as 
Ihillings, arid the reft of the faid number as pounds : So 34^ 
^fzxis at 2 (hillings the yiard wiH coft 34/. 

lox. for the double of 5 is 10, which write Tardi * 

down a-part as {hillings; then efteemin^. - 345 

the remaining figures towards the left-hano^ ■ 

to wit, 34, as pounds, the anfwer will be jinfw. 34/. lox. 

34/. J ox. This coritradion is nothing elfe, 

but dividing the number of integers^ whofe price is required 

by io» 

570. Tbe xeaibn of this will be evident if we argue thus, 
345 yardis at 20 x. fer yard amount to 345/. 

6ut the given price 2x. is t th of 20x* . 

Therefore 345 yards at 2x. fer yard will amount to 4^ of 

More Examples hereof are thefe ; 

What coft 2057 at 2x. per 0%^ 

L s. , 
Anfwer 205 : 14 
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yards. 
What coft 120 at 2x. per yard* 

L X. 
Anfwer 12 : o 



I 



R 3 571. 
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r7i. Wfafndiic ufCtt tlxm id u^ftM intiger» it any tven 




figure ivhich jtfifesi in t)ie firjH place of the produ^^ bp wntteii 
a-part as ihilling?, and die reft of the piwiict ^ pounds : So tf 
it De demanded what 218 yaids« at 8 (hilling thf v^rd, amounf 
to» the anftver unll be (bond Sy /. 41. For 
I multiply 2x8 bv 4 (which is half 8 the Tardtf. 

^en numbfsr of fiiiUings) laying 4 times 9 a 18 

U 32 » here the double of 2 (to wit, (rf th^t 4 

^gure which is to poflefs the nrft place in the v . ■ 1 j 

orodufl) is 4^ which kt a-part s^ ihlUin^, /. s^ 

weping 3 in mind for the three tens : Again, Anfwer 87 : 4 
4 times I is4t which with 3 in mind makes 
7 : Laftly, 4 times a makes 8, therefore the anlwer to tht^ 

!|uefti€Ci is 87/* 4^* The reafon of this oontra^on. is eyid^t 
rom Jrt. 5689 570* More Examples of this ]K.ide arp theTe 
jlQUowing: 

What coft 436 yards, ^ 14J. fer yard f 

r 

. •'• *• 

Anfwer 305 14 
MThat coft 310 yards, at lis, ptr yard i 

Anfwer a88 : o • 

572. Any pdd number of fhillings is either compofbd df 
j\L (or 2 J.) and of ^^ (of is.) or elfe it is compofed qf 
t\s/, (or 2 J.) taken certain times, and rf ^5/- (or if.) So 
3X. is composed of ai. and u. Alfo 7j. is compofed of zs, 
t^en three tinies, and of. fs. likewife 131. is compofed of 
2s. taken fi^ times, and of i y. - . 

573. When the given price of i, or an inte^r is an odd 
puml)cr of (hillift'gs, work for the greatcft even number of 
Ihillings contained in that odd number, accordingto>/r/. 571, 
then for the odd fliiHipg remaining, take ^V of the number 
pf integers whofc price is required, (by Jrti 107.) Thefe two 
Igfijlts addjed together, give th^ anfwer to the queftion : So, 



if iit be demanded wluit,2344 <Niiicf$» at I3f« 

dieouiKe»wUlcoil»'tbe aiuWwiUbcfiound ^ ^^ 

1523/. lax. For if I multiply 2344 by 6, ' ^344 

^to wit» by half the remainder, when x h , r ^ ^ 

abated from 13, die eiven number of (hil* A U, 

lingS)) there will arife 1406/. 8x. {\xf j6^. '4^ • 9 

S71.) Then taking ^V of 3tt44f there will "7 : 4 

arifc 117/. 4x. whi^ being added to the for- ^^ /. 

mer produA, gives 1523/. i2x. for the an- Anf. 1523 : i% 
fwer to the queftion. 

. More Examples of thi) Rule are thefe fiallowlng: 
What cpft 345 yards, at lis. fir judi 

L IT 
276 : ooi 345XA 

17 • 5 »^ 345 X,^ 



Anfw. 293 : 5 > 
What'eoft 739 yards, at 19^ feryMxdf 



I. s* > 
665 : a 
36 : 19 

Anfw» 702 : ' X 

574. This Example mi^t h^ve been performed otherwifet 
thus : 

739 yards, 9t 20s. per yard, amount to 739/. o/» 
And 739 ditto, at is. ^/ryard, amoimt) .. 
to tV theifof i. .. « ■ M 1 3^/- i9'» 

Therefore 730 yards, at 19/j Jj#»;y«d, »milit) „^f "T 
tothediffcrenceof dwfeiRilucs-^isp*- J z^'*'* i^- 

And by parky of n e afimin g , when the ghwn price is xSr^ 
i6s* or i5/« psr yard^ from §1 many j^^^mb al there are 
yaidst fubtraft feveiaUf ^ 1^ t» W i wmS^ find tlur xe- 
mdnders wiU be die anfwetl^ 



57 c. Alfo Q^ieftions of thi^ tdad may be folved, by ufing 
fyt Aliquot parts of a pound : Th^ in ti^e fecgnd Exaynple, fmce 
ly is compofed of i0+i+^ H m^f bf perfoimfd isbdbw: 

* 4 34S. 
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^5 ya»ls at 20 j. pet ytrd, amount to . 345/. . 

345 ditto at JOS. amount to i of 345 /. s= 172 : lO 
345 ditto at 5 J. amount to i of 345 /. s= 86 : 5 
345 ^tto at 2s. amount to T?^ of 345/. = 34. : 10 

Tlittcforc 345 ditto at lyj.amouatto 293 : 5 

£xamp.l, Whatcoft 928 yards, at 5^. per yard? 

^ of 928 = 232/. the anfwcr. 

Examp. 3. What coft 928 yards, at 6j. per yard ? 

y of 928 = 185 : 12 ss the amount at 4J, 
•rVof 928 es 92 ; 16 = the amount at 2 J. 

Therefore . 278 : 8 = the amount at bs. 

Note J Since %s, is the | of 45. the amount at 2 J. might 
Jiave been found, by taking the ^ of the amount at 41. 

576* When the price of i, or an integer, conlifts of pounds 
and (hillings, firft multiply the number of integers, whdfe price 
is required, by the number of pounds in the faid given price, 
and lubfcribe the product as pounds ; the^ proceed with the 
fliillings in the faid given price, according to Art. 57 1, ^c. 
and having fubfcribed that which' arifes under the aforelaid pro- 
duft of pounds, add thqm all together for the anfwcr of the 
queftion: So, if it b^ demanded, what 328 hundred-weight 
amounts to at 2/. I7 s. per hundred weight, the anfwer will 
appear to be 934/* zoj. as by the operation is evident* 

328 



328 X 2 = 656 : o 

328XtV = 262 : 8 

tVQf 3*8 « 16 : 8 

Anfw. 934 : 16 

I^ore Examples to illuftrate this Rule, arc thefe following : 
Whatcoft 504C.tt/f. at 7/. X2x. perC.wt. 

S04X 7 ^ 352^8 : o 
^04 X T5 = 302 • 8 



Anfw. 3830 : 8 Whjit 
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What coU 12^0. wt,3t $1. -J s. j^C'Wt, 



H9L 



^p^ 



64s 

.. 38 

5V of 129 = 6 






J. 
o 

H 
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Anfw. 690 ; 3 

577. Any number of pence under 12 is either an Aliquot 
part of a 0iilling, or elfe compoled of Aliquot parts thereof; 
fo 3 pence is an Aliquot part, to wit, 7 of a fhiHing. Like- 
wife 4 is -^ of 12 : But farUier, 5 pence is compofed of 2 Ali* 
quot parts^ to wit, of 3 pence, which is ^ of a (hilling, and 
of 2 pence, which is | of a {hillings all which will readily ap- 
j)ear by the following Tabkt 



4 , 



Pence. 


» 

Aliquot parts of a {hilling. 


1 


A (or i of i 


li 


i 


2 


I 


3 


I 


4, 


I 

T 


5 


i+J 


6 


I 


7 


i+x 


8 


T+' 


9 


^ + i 


10 


i+i 


It 


i+i + i 



578. When the given price of i, or an integer, is an Ali- 
quot part of afhilling, divide the number of .integers whofe 
value is required by die Denominator of fuch Aliquot part ; (b 
will the Quotient oe the number of (hillings that anfwers the 
3 queftion^ 
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^leftion; wbichmimbtrQf ifaillutts (what tlm^ boceafioD) 
mav be reduced tp pounds by .the brief way of dividing b/ 20 : 
So if it be riquired to know what 2686 ounces at 4 pence the 
0unce amount to; the anfwer will be found 44/. X5X. /^d. For 
itnce 4^ is an Aliquot part> to wit, \ d 9^ flulling, divide 
1686 by 3) fo will the Quotient be 895 }x. or 895x« 41/. which 
(hillings being divided by.ao, give 4i./. 15X. 4^. fi»r die anAHTCr 
to the queftion^ as you fee by the following operation; 

2686 



5* dm 

20) 89 f 5:4 ss|of 2686x» 
Anfw. 44 : 15 : 4 

More Examples of this Rule are thefe foQowii^ : 
Whfit coft 759 yards, at bd. per yard? 

$•- d* 
20) 37 I 9 : 6 « i X 759X. 
Anfw. 18 : 19 ; 6 

Whatcoft 204 yards, at id. p^jzsii 

Anfw. lys. s=T«^ of^04x» 

579* ^'^cn the given price of im integer is compoftd of 
Aliquot parts of a (hilling, divide the number of integers, 
whofe price is required, by the feveral Denominators of the 
Aliquot ^rts conuined in the given number of pence, then 
^dd the Quotients together, and the fum will be the number of 
ihillmgs which anfwer the queftion. So if it be demandei 
what 2347 ysM^s of linen cloth will coft ' y. , 

at o^. the yard, the anfwer will be found ^^* 

t%L OS. id. For fmcc 9^. is compofed ^347 

of bd. and ^d. to wit, of the Aliquot ' ' " " ^" • ,^ 
• parts Y and | of a Ihilling, firft divide 2347 *' . ^ 

by 2, (the Denominator o( tjie Aliquot part ' 'Z3 \ 

-i,) fo there arifes 1 1734,' or 1173^. 6rf. ^ "9 

Again, dividing tfie fiid 2347 by 4, (the ''^TTITTZTL 
Penominator of the other Aliquot part) ^^' ^^r \ ^ '9' 
there will arife586i or 5861. 9 rf. which * ^^ g'j. ^ * 
two Quoti^ts bring added together pvc '^***^* *^* ^ ^ • 3 

4^ 1760 !• 
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1760^ 3^^ or 88A Off 34^ wbidi is tte iiAve cf tb# 

More ExjUk>ples to illuftrate t^ Rul^ m^ tJwfel ' 
W)9&t eoft 782 yank* at Si. firjvdi 



26a : S cs iisaa^ 
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ao)s»|i : 4 
Anfw. a6 ; I : 4 

180 s^of S40X. 
i8d ss ditto. 

. 135 = i of S4Q^^ 

49lS . * 

Anfw. 24 : 15 : o 

|;8o. Or the Work of ^s Ex^ple mi^t ftand thus, vlZf- 
540 vards, at I2rf. Per yard, amount ? _^ . ^^ 

ft> tV of J40/. — ^ J-*7^ ^^f 

And 540 yafds, at ii^ ^ yard, amount I . 

to T^ of Ac laft found fom ayA J " ^ • • ^ ^ 
Therefore 540 yards, at ix^f; fir yard, amount T . ^ 

to the difference cf die above values ) H*- 'S^ 

After the fame manner, when the given price ]» lod. gd. or 
8i. from the amount at is. fubtiraA feyerally i» i, or ^ of the^ 
^ame ; and the remainder^ wHl hi the anfwers. 

581. 'Twin be more convenient, in fome cafes, where the 
price given is not an Aliquot part of a ihiUing, to divide the 
lame into two or more fiidi parts, diat the firu may be an Ali- 
quot part of a flailing, and the fecond, (^c. Aliquot parts ef 
die former: For Example, if the value of 540 yards 9t yd. 
f^ yi^d be f eqiiir^, the fame may be fQUnd as follows : 



S^ 



I 

X 
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r.. :j ■.. 5^:0 yardsj at i2rf. ^^yardamounrto 2^/. 
<4.0 ditto, at 6d. amount to ^* } , 

*" 540 ditto, at id* amount to ^ J __ . 

. . of the laft fuiri J - ^^' 5^- 

Therefore 540 ditto, at 7^. amount to ' 15/. 15/^ 

• • 

582. And when the Price confijfe i)f pence and ferthings, 
the procefs may be of the fame kind : For £^an^)Ie, requii;ed 
the value of 540 yards, at ^\d, ^^r yard. 

540 yards, at I2</. per yard, a- j . 

motmt to J ^7 '• 

540 yards, at td. pet yai:d,7 , 

amount to i 0/27/. J "" '3'- loi* 

540 yards,' at lid. per jzri/l , ; ,. 

amountto^of 13/. loj. y-^ 3'- 7^- orf- 

540 yards, at \d. per yard. 7 , 

amounttoiof3/.7j. 6/ J"~ "* 3^- 

T'l II I ■ i ■ »■' ■ I — i— «— i— — 

Therefore 540 yards, at 7J *«r yard, j ,. ^ . 

amount tp J */'• »-f. 9«- 

I • 

583. When the given price of an integer confifts of (hil- 
lings and pence, firft multiply the number of integers, whofe 
value is required by the faid given number of ^fliillings, and 
fubfcribe the produd as {hillings ; then divide the faid number 
of integers by the feveral Denominatora which ar^ correfpon- 
dent to the Aliquot parts ccmtained in the given numb^ of 
'pence, and fubfcribe the Quotient or 

Quotients Under the aforefaid prpduft yards^ 

t)f (hillings, all which being added to- . 347 

gether give the number of (hillings ■ 
which anfwers the queftion : So if it . s. d» 

.be demanded what 347 yards of cloth 7 >f 347 = 2429 : 
will coft at the rate 0^75. lorf. the ^of 347 =i 173 : 6 
jard, the anfwer will be found 135/- -J of 347= 115 : 8 

18 J. 2i. For firft 347 being multi- — - 

plied by 7 (the given number of (hil* 20) 271I8 : i 

lings,) produces 2429 (hillings, then /. J. d* 

dividing 347 by 2 and 3 feverally, Anfw. 135 : 18 : 2 
fbecaiife lorf. is compofed of \ and \ 

of a(hilling,) the Quotients win be 173 J and 115!, that !« 
173X. 6//. and 115^. 8^. Laftly, the uim of all is 2718;. id. 

■^fxc 135/' i8i« %d» 

More 
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More Examples of this kind, are. thefe : 

Whatcoft 540 yards, .at ijs^)g4. prjsxdf 

i of 540 = 270 

Jof 540 =135 • ! 1 



• * . .• ^ 



I 
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Anfw. 479'' 5^. 6^J 

What coft 313 yards, at ^^x. 6rf.J/#ryard? 

i of 313= 156 : 6 



i«« 



20) 4S3|8 : 6 
/. i8x. 



, Anfvr. 226/. i8x. 6^,** 

584. But iflthe given price be between ofte ifiilling arid two 
fhillings, the procefs may be the fame* as in J{rt. 578, 579, 
feTr. excepting only, that the value of the^given integers at 
I s.:per yard, infte^d of being feparated from the reft hy a-Une, 
muft be.addcd up with the reft, Tor Example,^ required the 
valuftof 540 yards at I'x. j^d. per, ysud. \ 

540 yards, at i2</. ^yard, amount:to /. 27 : 

540 ditto. 6 rf.^^r yard, amount } . 

toiof27S ^ ^3- 10 
540 ditto lid. ditto iof r3 :»XO=e; 3 : 7:6 
540 ditto ^ jrrf. d itto I of 3 : 7: 6.= : 11:3 

Tlicrcforc 540 ditto 19I or ix. ^jrf. amount to 44 : § 2,9 
Compare this Wort with that in Art. 582. 

585, When the price of an integer conlifts of fhillings anxl,, 
pence, and that fuch (hillings and pence jointly* coniidered' 
do make an Aliquot part of a pound, it will be a briefer way 
to divide the number- of integers,, whofe value is requiredju Jby 
the Denominator of fuch Aliqiiot part, fo will the Quotient^ 
give the anfwei: to the queftion in pounds, and known parts' of^ 
9 ^ound. Thus, if It be demanded what 767 yar& coft, it life* 

rate 



fate of 6x. id* dieyaixly the anftrer will be fouivl 255/. 13x4 

4^. For fince ts. %i. is an Afiqiiot pa]t> to wit^ {of a pounds 

&vide 767 fay 3^ ib there ariles in dUl 

Quodent 2551, 01^255/. ty.j^iiwYidti L s* d* 

is tbe aniwer of the queftiob^ NHi^ i)^^^{'^5S • 13 >4 

That the Aliquot pduts of a pound 

convenient for this iuile« are tfadTe cxpr^lKd in the foltowinc; 

Tabic. 



» 


AU()ii6t parts of a p6i8id. 






6 ; 8 


f 


3 •• 4 


i 


2 : 6 


i 


I : 8 


^ 


I i 4 


rf 


I « J 


^ 



586. Am indeed ev^y quefHon, ii^ierein the price conCib 
of fliiiruigs and pence, may. be foived by die Aliquot parts o^ 
a pound, and die Aliquot parts of them : For Exanijj^ what 
coft S40 yards, at 17 s. gd. fir yaed ? 

540 yards, at 2cr. f^ yard, amount to 54^ A 



540 di^ at xoi; amount to i €£^40^0^ 276 
540<litfto, at 5 J. amount to i cizyoL ss 13 j 
54P dittoi at 2/, 6rf. amowit to 4 of J ^ 

of 135'- 5 ^ 



19 



540 ditto, at or. ji. amount to V^ ) _ g . .- 
Tberefore 540 yards, at 17 f« qd. ^unouatto 479 t 5 



i«tadl^^-^ 



587. Bat if tiie price were i/. I7r. gd. per yard, then itiw 
ao line under the 540/. but add it up mth the reft^ and 540^ 
yards^at lA 171. gd. wiBfunount to 1019/. 5x< 
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588. When the prlo^ i$ fiuUiiigs «nd pcoce, an4 fiidi fliil- 
lings and pence cpnfift of the fame figure. 

Multiply the given t]uantity by the fiiillingSy taking al« 
ways the ^ of the produ£l for the pence, the total of which 
divided by 20> ^ves the anfwer in pounds* 

Example* W^at comes 731 ells of HoQand tOy at 71. ^d. 

731 ells, at 7/. 7 dl 731 ^» at 11/. iiiL 

7 " 
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tV)5"7 «)8<Hf 

420 : 05 670 : 01 

a|oyss4l3 • OS alo) 87Jii. ; ox 
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' a77 ; 03 : of 435 : ii s pf . 

589* When Ike ^ven price of i, or ^an infeegcr^ confifts of 
pounds, ihillings, and pence, reduce the poun£ and Ihillii^ 
MM* ikaiiagi, thmpnDOQed acccvdijig li» Art. 583. 5o 5176^ 
at 3^ •177- Si'* pa-C ndii be ibimd «• amount. to 300C& 
41. jiiiL For ianung nducad 3/1 17 j. into 771* jaBnkipIy 517 
by ^7, and fet down the fKtnulir psodiids; -tim im die $ 
pe(ice which^is compofed of the Aliquot parts \ and \ d H 
IhilBAg, t;dLe:}aiid7of C17, and lUUcribp the Quotients or* 
detly wider ^ aforefaio produds : LdQy, adding all together 
the fumts 40024T. ^i. oraooi/. 4x4 5^* for ^ anfwer of 

5*f ■ 



>4Mi 



7tX5i7«i3?55^ 

i off 5175s 120 r 3rf. 
J of 517= g6 : 2 



ao] 4002 14:5 
Anfw. ^01 : 4 : 5 
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I 

More Examples of this Rule, are thefe Following : 
Wha;t coft io8C. at 5/. 13X, %d.per C. 

113X108=^ 108 
(108 
I of io8s 36 '^ 

^ of 108 =s 36 

ao) 1227I6 
Atfw* 613 : 16 ; o 

What coft 84 c. at tl. los. 6 J. per Ci 



50 X 84 s 4200 
iof 84=5 42 



/. /. d. 



ao) 424 I 2 (212 : 2 : b Anfvr. 

. r^o* Quefltons of diis kind may alfo be paibrmed, by mnl-* 
tipping ^^ number of inters, miofe value is required, by the 
given niunber of pounds; and then proceeding according. to^ 
Art. 586«r kit the ihiUii^ and pence. 

Examp.Y. What coft 108 C. wt. at 5/. 13X. Sd.perp.vrU 
5 X 108 = 540 = the amount at 5 /. perC.vft.' 
•'..J of 108 =s 5^ = ditto, at 10/. 

jof 54= i8 = dittd, at ^ 3X. j^d. < 

^ofiBss 1:16=: ditto, at os.j^d. 



Therefore 613.: 16 = the amount at 5/. 13^. 8^. 

Pxamp. 2. What coft 306 C> wt. at 2 A 12x4 d^\d. perC. vrt» 

2 X306 == 612 for 2/. \ 

4x306 =153 for lox. 

T X 153. == .Z9 • 12 for ^J- 

^X3o;i2= 5-2 for 4^/. 

J X 5: 21= o : 12 : 9 for cirf. 

Therefore 8oi : 6:9 for 2/. i%s. /^id. 

591. 



Chap.XXXVI. by Mqwt Parts. ^ 2§y 

591. The bcft way of proving, the Work of Queftions in 
Praaice,1s to perform the feme by another method: Thus 
the firft example in Art, 590. and the fecond in Art. 589. mu- 
tually piove eath other. 

592. When the piice of an Integer is given, jlnd the price 
of many Integers of the fame name together with ^ or 4 or | 
of an Int^g^r is required, the value of thofe Integers niay be 
firft found by fome of the preceding Rules, and then for the 
price of I 6f an Integer, take i of the given price of an Inte- 
ger ; likcwifc for i of an Integer, take J of the faid given price ; 
aUb for f of an Integer, take the fum compofed of i and I of the 
faid given price^: So if it be demanded what 134C. 3^^. (to wit, 
134 hundred weight, and | of an hundred weight) of fugar will 
coft at 4/. ibsi'^d, perC, the anfwer will b# found 648/. 
9/. Bid. as by the fubfequent operation is manifeft. 





17,}^ Ctivt. ^qu. 




.4-. 


4 \ 134 


= 536 for 4/; 


4c*f 134 


s= 67' for lox. 


1 of 67 


= 33 : 10 for 5J. 


Iof 33 


: id=: 6 : 14 for i;. 


iof i 


: 14=2 I : 13 : 6 for 3ift 




^^ I i: 4:o|for iCwU 



Anfwer 648 : 9 : 8i 

• > - ■ i! 

- I l > ■ 

, « r^ » 

^^3. Whfcrfe^fer tTie. parts given are? finrilar to any known 
parts of a pound, queftions of this kind 'may be then advan- 
tageottfly performed, by firft finding what the given Integer, and 
fhe parts annejted, would amount to, at i A for each Integer : 
^or inftance, in thf above Example, when i C. wt* cofts i h 
3^1^. will coft 15 X. 

C*v/t, qu. '• ^* 

Tbcn I34 : 3 a t i/. pf rC. w/. amount to 134: 15. 

i34-3at4/- =4x134:^5=539- ^ , 

I34 ; 3 at lOi. = iof 134: 15 ^ b']'. 7:6 

^34: 3 a^ 5^- =4of OJ 17:6=3 33: 13 : 9 
134:3^ i^' =:|of 33:i3:9t=: 6:14:91 

_ I34--3?!, 2^>|of 6:i4:9«_i223iii 

Trhdefortfi34.: 3 at 4: 10:3 amount to 648 : 9 : 8 j: 

s , 5^4. 



\ , 
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594. But the advantage of this method will be very cbnfpi- 
cuousj, in the computing the values of gold and filver plate : 
for in 7r^^ weight the ounce (which is the Integer in thof^ 
kinds of computation^ is divided into 20 penny-weights, fa 
that at I /- per 02;. eacii penny-weight will be worth i s. Again 
the penny-weight being divided into 24 grains, every graiii 
will be worth an half-penny, and every two grains one penny j 
fo that the value of die given quantity, at liSfer^z, may be 
wrote down at fight. , 

Examp. I, What cpft 2^J f^ lyp.w.. %ogr/ of gold, at 
3/. 17 J. 6 J. perox? , 

ifz. p.w, gr, L s. d. ' 

Now 327 : 17 : 20 at I /• per 0%. amoimt to 327 : 17 : 10 



Then for 3/. take 3X327:17:10= 983 : 13 : 6 
lOJ. Jof327:i7:io= 163: 18: li 
y. 4ofi63:i8:ii== 81 : 19 : 5* 
7.5.bd.^^ol 81:19:5^= 40 : 19 : 8| 

' III 

^nfwer 1270 : 11 : 7I 

595. There ate many perfons who are ahfurd enough to propofe, 
as a trial of the Arithmetical Stiff of others^ the multiplying of 
a number of pounds^ JhillingSy arid pence y by a number of pounds^ 
JhillingSy and pence \ the reader is therefore deftredto take notice j 
. ihat if any fuch perfon jhoyJd propofe to him the multiplying of 
327 1. 17 s. lod. by 3!. in %,'^ A, that he may proceed as in the 
above Example^ and give toe anfwer 1270I. lis 7^drf for* the 
produSf required. 

' Examp^2n What coft 327^2. i*] p.uo. 11 gr, of jGlver, at 
51. per (fz? 

oz, p.w. gr. { /. X.- A . 

Now 327 : 17 : 21 at i/. peroz. amount to 327M 7 : 10^ 

Therefore for ^s: take { of it =: 8i ' 19 i^ 5i+i 
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C. qu. lb. 
596. What coft 218 : 3 • 24 at 5/. 151. 71^. perC^ 



= 1 



115 X 218 

' i of 218 
J of 109 
i of 27 J. 3^; 

The Quotients I A C, 
arifing for by^ 14/^, 
j/r^. 592. — • I 7 /^. 



1090 

2t8 

218 
109 

27 

4 

57 
28 

14 

' 7 

3 



3 

6 

«■ 

9 

16 

5 
2 

I 



fan 
: o 
: 2 

• 3* 

• 34 

: i| + 
: 2i + 

: o + 



20) 2532I2 
Anf^. 1266 



3:2 + 
Si a, 
•a :2i + 

The Example laft-mentidned being (of thofe queftiohs whichl 
prdinarily happen in trade) one of, tJiie hardeft to be refolved 
by the Rule of Praftice ; therefore in order to explain the 
aforegoing operation, you may obferve; that the price of 218 C 
3 qu. IS found dfter the manner of former Examples ; then for 
l^B. part of the 24/^. in the queftipq, take i of the price 
iC Likewife for j lh> take half the price" of 14/^. and fo 
there yet remains 3 lb. whofe price is found by taking 4 of the 
price of 7 /i;. "z/Za. the price of 7/^. being very near j s. 2|^» 
or 86 -J d. Multiply 86 i by 3, and divide the Quotient by 7 j 
fo there arifes 37^.. or 31. id, very near. Laftly; all being 
added together, the fum is found to be very near.25322 J. 3 1 di 
ok 1266/- 2s. 2id. ' 

Note^ That a quarter of a farthjpg (or ^V ^f ^ penny) is the 
imalleft ftioncfy exprefled in the Example j and where any thingi^ 
axifes lefs than a quarter of a farthing, it is omitted, but it is 
fuppofed to follow this note -{-, for which furplufages fome re-^ 
ipeft ought to be had in adding all together : Now although in 
fefolving queftions after this pfa'dlical manner there will be 
fome error, yet the lofs for the moft part will be lefs thaji a far- 
thing, wliich*is incofifiderable. 

,597. Altho' queftions of the laft-mcntioned kind camtot be 
performed by the method in Jrt. 593. becaufe the divifion 
of a quarter of in hundred weight into 28 pounds, has nothing 
fimilar to it in the fubdivifions of a pound Sterling j yet if the 
Decimal, equivalent to the given parts of an C.wt, (taken from 

S 2 * the 
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the Tablet explained in Art. 350. vi%. ,75 for the 3 quarters 
and ,2142857 for the 24ft. making together ,9642857) be an- 
nexed to 218 the number of hundred weights, the number 
{218,9642857) fo arifmg will exprefs, in pounds Sterling an* 
decimal parts of a pound Sterling, the value ef 218C. 3y«. • 
n^lb, at 1/. Sterling, ferC.wt. and the operation may be as 

follows:. 

The given Quantity. 
At I /. per hundred weight amounts to 218,9642857 

For 5/. take 5 X 218,9642857 = 1094,8214085 

Fori4J.takc/,thereof=7 X 21,8964286= i53>275O002 
For ij. Uke^^t) thereof =: 4 of 21,89642861=5 10,9482143 
For 6^. ' take i of 10,9482143= 5,4741071 

For lid. take iof 5,4741071 = 1,3685268 

For id. take i of 1,3685268 = 0,2280878 

Then will their fum be the anfwer = 1266,1 153447 

Which (when the decimal part is reduced' to ihillings and 
pence) is 1266/. zs-. i\d. nearly. 

598- When the price of i lb. weight is known, and the price 
or value of iC (to wit iiilb.) is required, the anfwer may 
fometimes be given more fpeedily, than by any of the former 
Rtik», by this Rule which follows, viz. find the number of 
farthings contained in the given price of i lb. weight, then 
take twice that number of ftiillings, and once that number of 
groats, and having added them together, the fum will give 
the value of i C to wit, 112 lb. weight : So if it be demanded 
what iC. or 112/^. weight of cheefe will coft at the rate 
.of 3 i pence the pound weight, the anfwer will be 1/. 10/. 

For according to the faid Rule, the number of farthings con- 
tained in 2^d. {the price of i pound weight) /. 5. d. 
is 1 3, therefore the double of 1 3 fliilllings is — i : 6:0 
13 groats make — « ■ o : 4:4 

Therefore the fum fwhich is the price of 7 . , . .^ 
of iC or 112/^. weight) is \ ^ 

The reafon of this Rule is as follows, . if i lb, weight coft 
1 3 farthings, then 112/^. muft neceffarily coft ii2:times 13 
farthings, or (which is the fame) 13 times 112 farthings; but 
1 3 limes 112 farthings, are equal to twice thirteen ihillings 
together with once thirteen groats; becaufe 112 farthings arc 
Gompofed of twice 48 farthings (or two ibiliings) and ef 16 
farthings (or one groat j) wherefore the truth of the fiid Ruk 
is evident. 

An0h€T 
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Another Example. Wken fugar is at,5i^. the pound weight, 
what is the value of i C (or \\^lb. weight ?) Ahfwer 2 1. 1 1 j. 
4^. For in 5^^. are contained 22 farthings, /, s. d. 

therefore the double of 22 (hillings is . 2 : 4 : Q 

22 groats make ^ ^ » ' : o : 7:4 

Which added together, give the price of i C 7 ' ^^ 

or 112/. to wit — • J 2 : II : 4 

599« Here follow the quantities of paftrticular Goods in 
Wholefale-trade, found in the Book of Rates, with concife and 
ready ways of cafting up the fame, deduced from the fame 
principle with that iii Art. 598. 

600. Goods fold by fixfcore to the hundred, are Lamb-flcins, 
Barlings, Balks great, middle, and fmall ^ Clap>boards, Pipe^ 
boards, Bow-ftaves, Cap-ravens, Deal-boards, Spars of all 
forts. Cod, Cole, Ling, and all forts of Stock-fifh ; with. many 
forts of linen, viz. Hamburgh, Silefia, Irifli, Mufcovia, Weft- 
phalia, Hanover, fcfr. 

If the price of one of any of thofe forts of goods be given to 
find the price of an hundred. 

Rule. Divide the number of farthings contained in the price 
of one by 8> and the Quotient wiU be the price of 120 in 
pounds. Notej Reckon half a crown for every one that re- 
mains, after Divifion. 

Example. What coft 120 elk of Canvas at 5^^. per Ell ? 

5i^. is 22 farthings, and V =3 2 t 5 therefore 120 will coft 
2L and 6 half-crowns, or 2/. 15 f. 

601. Goods fold by the thoufand, are Pafte-boards for Books^ 
Tennis-balls, Lemons, Oranges, Teazels, Flanders-paving and 
pan-tiles, Lantern-horns, Barrel-hoops, and Boards ; Quills, 
Lamperns, Squirrel-fkins, Ox-bones, Yards of Lift, 6fr. 

If the price of one of any qf thofe forts of goods be given to 
iind the price of a thoufand. 

Rule, To as many pounds as there are farthings in the price 
of I, add the fame number of ten-pences, fo (hali the fum b^ 
the price of a thoufand. 
Example. What coft a thoufand of Tiles at 3 d. each ? 
^d. is 12 farthings: Then to 12/. 

Add 1 2 ten-pences = 10 twclvc-pences = 0/. io/» 

Therefore a thoufand will coft 12/. ioj. 

602. Goods fold by the great Grofs, containing 12 fmall 
Grois, or 144 dozen, viz. 

. Buttons of Metal, Glafs, Thread, Silk or Hair ; Beads of 
^one^ Box^ Glafs or Wood ; Cap-hooks, Cheis-men ; To- 

S 3 * bacco* 
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I ^^ ^^ _ 

bacco^pipjcs, Combs of Light or Box-wood, Thread or Silk? 
points. Playing-cards, ^c, > 

' If the price of i dozen of any of thefe forts of goods be 
given to find the price of a great grofs. 

Rule. Multiply the farthings contained in the price of i 
dozen by 3, ana the produft will be the price of a great grdfs 
in (hillings. 

Exampe. What coft a great grofs of Buttons, at Sid. per 
dozen ? 

Sidn IS 34 farthings ; and 34X3 = I02s. = 5/. is. 

Therefore a great grofs will coft 5/. 2 J. 

603. Goods fold by the fmall grofs of 12 dozen^ viz. To- 
bacco and Pepper-boxes, Neft and Tinder-boxes, Buckles of 
fomc forts, Wafh-balls, Inkhorns, Eodkins; feveral forts of 
Knives, Comb-cafes, ^e. 

Goods of this quantity may be caft up by the laft preceding 
Rule, feeing there are as many particulars in a fmall grofs, as 
^zens in a great on,e. 

604, Goods fold by the fiyefcore to the hundred, are An- 
|lotto. Capers, Safflowers, Thrums, Ginger, Cloves, Indico^ 
iCrofs-bow-thread, Pack-thread, Kids or Goats-hair, Quick- 
iilver. Cotton-wool, Englijh Hiard-wax, Bra(s and Latten? 
work, as Chafing-diflies, And-irpns, Laver-cock^, k^c. 

If the price of i of any of thefe forts qf goods be givcii, to^ 
find the price of an hundr^* . , 

Rule. To twice as many fhillings as there are f^uthings in 
the price of one, add once as many pence, fo fhall the fum be 
the price of an hundred. 

Example. What coft 100 balls of Pack-thread at %\d. per 
ball? 

2id. is 10 farthings; then to 10X2 = 20 s. 

add 10 X I = ox. xod^ 
And an hundred will coft 20 s. 10 d^ 



:e.* 



605. Queftions 'to excrcife the Rul^s of Pra£tic 

/. s. d, 

75C. 2f. jgft. at \\d.pejlh. Anfwer 158 \ 18 

71081/^. at 35 J. bd^ perC. Anfwerii26 • 10 

()']ioSoz. at ib^d. per lb. . Anfwer 283 : 12 

y I lb. 10 oz. i^p.w.2Lt^s. ^d.peroz, Anfwer 248 : o 

2i()ycirds^ at5>. bd. per ell. Anfwer 70 : 3 

/^iglyards^Titj^s. lo^d. A^ifvver lOi : 13 

'^yquar. zt/^s.gd.perbujb. ' AnjTwer 89 : 6 

j}5iydrds^,l4.s. loj-^. Anfwer 173 : 4 



I 

81- 

91 

71- 

9l 

o 

51 
59 »z, 
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i^()o%.iip.w.i^gr.zty.'jd.perozp ArifAyer i6 : 12 :. 8 

^o^lb. oiGXk^Ltiod.peroz, Anfwer 67 : 13 : 4 

ttgrofs at 3 J, ^d. per dozen. Anfwer 140 : 10 : o 

56 load of hay at iS^-^^rtnifs. Anfwer 151 : 4 : o 



wm 



CHAP. XXXVII. 

CyTARE and Tret, &?r. 

■ 

606. rriHESE allowances are called beyond fea, Thi coiir->- 
JL' teftes of London, becaufe npt pradlifed in any other 
. place ; concerning which obferve. That, ' 

607. Grofs is the weight of the commodity, . and that which 
contains it without any deduftion. And Tare is an allowance 
for that which contains the conimodity, whether it be Bag, 
'Barrel, Sack, Frail, ^c. and is either, 

1, At fo much per Bag, Barrel, Frail, fcfr. ' 

2, At fo much per cent, or, 

3, By fo much of the grofs weight, called Invoice Tare. 

608. When the Tare is fo much per bag, as Almonds 5 per 
barrel, as Oil in candy barrels ; per frail, as Raifms, ^^, 

Rule. Multiply the number of the faid bags, barrels, frails, 
faogiheads, ^c. by the allowance of Tare, which produft fub- 
U2& from the grofs, and (when no Tret is mentioned) the re- 
mainder is neat. - 

Example, What is the neat weight of 3^ hogflieads of To^ 
}j3cco, weighing grofs 102 : 2 : I7, Tare />^hbgfhead 70/. 



102 : 2 : 17 

112 . 2660 



1297 



1 1497 Grofs 
2660 Tare 

•T 



8837 Neat 

S 4 609. 



1 
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609. When the Tare is at io myidcL per cent, and that^ 
An Aliquot part, or parts of the hundreci weight 5 
As Figs, Almonds, Argol, ^c. 14 ^ 

Oiroteels, and butts of Currants, ^c. 16 > per Cent. 
Oil in uncertain caflcs, ^c. 183 ^ 

# 

Rule. Divide the whole grofs by the faid part or parfe that 
the Tare is of an hundred, gives the Tare of the whole ; for 
fuch a part of the grofs muft be* the Tare of the whole, as the 
given Tare is of an hundred. 

Example. What is the neat weight of 15 barrels of Argol, 
grofs C.51 : 2 : if 8. Tftrc 14 p^cfnt. whioh being .the gth 
<>f an hundred^ take the 8th gf the grofs for Taret 

C. q. lb. 
8) 51 : 2 : 18 Grofs 
6 : I : 23 : 4Tare 

45 : o ; 22: 12 Neat. 

Example 2. How many neat hundreds in 18 quarter-rolls c^f 
Currants, each grofs 8 : 3 : ip. Tzie 21 1, percent. 

C. f. li. 
8:3: 10 each 

3 . • 

26 : 2 : 02 
6 

/*. , r— 

J+ i) IS9 : o : 12 oz. grofs 

'7 i) — • • 

19 : 3 : 15 : 8 

9 : 3 : 21 : 12 



29 : 3 : 09 : 04 Tare 

129 : I : 02 : 12 neat. 

■ I « ■■ " '" • 

610. But if the Tare is not readily found to be an Aliquot 
part or parts of a hundred. 

Rule. Multiply the pounds grofs by the allowance of Tare, 
dividing the produft by 112, the quotient is the Tare of the 
whole. 

Example. What is the neat produce of 12 barrels of pot-afhes, 
pach grofs 203 /. Tare 10/. per ccfft. 
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203 

120= 12 XI® 


' 


iia) 24360 ^ (217 


2436 groft 


196 


217 : i Tare 


840 






56 


221I8 ; i neatf 



611. If the allow^ce for Tare is not by th^ hundred, but 
^dcording to ih^ grofs weight, as Sumach in bags, bales or 
fangots of j/lfipioy Cyprus j and Smyrna filk, (fc. fuch Tare is 
called Invoice Tare ; of which the Book of Rates, in the Table 
pf Allowances for Tare, fays, vfz. 

Cyprus and Sngrn^ filk* 

f about or above 300/*. 1 j,^^^ f 16 1 

Balcsjfromjoetoaoo tfofTare.} »+i 

C from 200 downwards J ^ ' C 12 J 

Tobacco from Virginia. 

55C. and upwards^ 
from 4 to 5, I allowed 
fromitot (for Tare, 
under 3 hundred J ^70 

Example. What is the neat weight of four hoglheads 
Virginia tobacco, weighing gro($ and number'd ? f/Zx. 

• n\ a. q. lb. lb.; 

27 2:2: I9T 
9 5 : b : 15 iTare found 
4 3:2;|iras above 
19 4 : 2 : 19 i 





16 : o : 08 grofs 112) 340 (3^ 
3 : o : 04 Tare 4 ' 



1 3 : o : 04 neat, and fo of Silk, i^c. 



Alfo 
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Alfo Sugar from India. 

In cades and canifters, It J ^ 

In chefts, and calks, St. Thorn. J ^^ 1-i 

6 1 2. Tret, is jn allowance of 4/*. per 104, on fome fort of 
goods, (to the buyer by the merchant) for the Duft and Wafte 
Jn them j which when allowed, after you have fubtraSed the 
Tare from the grois, the renuinder is fubtfl, or futtle. 

Rule. This futtle take ©ut, and divide by 26, be<;^ufe the 
allowance of 4 ft. per 104, Js y'^ part, and the quote is the Tre^ 
which Tret fubtraflt from the futtle, and the neat remains. 

Example. How many pound neat in 12C. 3y. 12 lb. grofs, 
Tare 2U. percent. Tret 4/i. per 104? 



26) 1415 (54 
US 



C q, lif 

12 : 3 12 
112 



II 



•■ 



8) 1440 gror& 
7) 180 

25 + Tare 



1415 futtle 
54 Tret 



1361 neat, 



Odierwife, to find and dcduft Tret, 

Rule. Add 2 cyphers to the futtle pounds, which number di» 
yide by 104, and the quote is the neat poimds. 

Example. What is the neat weight of 4 Bar, of Spanifi 
Tobacco ? containing, viz. 



N' 
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,No C. q. lb. 

4 i : o : 04"^ 

7 O : 3 : 25 /Tare 14 per ant. 

9 1:0:05 rTret 4 per 104/^, 

" 3' 0:2: 26J 

3 • 3 •• 04 

112 



8) 424 gof? 

53 Tare . 

104) 37100 (356 4* neat. 

613. CIofF, is another allowance of ±Ib. wei^t, to citizen^ 
pi LondoTiy on every draught above three hundred weight, on 
fome goods, as G^ls, Madder, Sumack, Argol, &r. 

614. Neat, is the pure weight of the commodity,, when all 
^ven allowancizs ^re dedu£led, 

615. As for other allowances not fo common, as Break, 
Damage, ^c, the firft being generally kt fo much per Czfkf 
Bale, Sag, is^c. the other fo much in the whole, can have no 
difficulty. 

Example. What is the neiat weight of 7 hogfheads grols,^ 
28 C iq. iqlb. Tare 16 percent. Break % per hogmead, 
paniage 987? 

C. q. lb. 

7) 2& : I : 19 grofs 

■■ . • » 

4 : o : 06 : 1 1^ Tare 



24 : I : 12 : 5 

— : 2 : 00 : o Break 



23 : 3 : 12 : 5 

3-: 14 : 8 Damage 

22 : 3 : y : 13 neat. 



616. 
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6 1 6, In Oil the Tare is of two forts. 

(i.) On Candy barrels — *- —at TXjlh. ^<r barrel. 

(2.) On uncertain calks -at i8/fr. percent. 

The neat pounds of which are found by the foregoing Rules. 
But to reduce thofe pounds into gallons ; 

Rule, Multiply thofe pounds neat by 2> the produA of which 
divide by 3, and that quote by 5, gives neat gallons, 7 lb. \- 
making a gallon. 

Exafhple. Oil, grofs 127C. 3^. 7 ft. Tzit lilb. per cenU 
^ow mzxt% neat gallons I 





C. q. lb. 




127 : 3 : 7 
112 


I6I5 


I] 


14315 grofe 
2045 , 




2300 Tare 




1 201 5 neat pounds 


3; 

5) 


24030 
> 8010 




|6o2 gallons. 
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CHAP. XXXVIII. 

Concerning Exchanges g/* Co ins, Weights, and 

Measures* 



617. ripi HE rate or proportion between Coins, Weightsi ^^* 
X of different kinds being known^ either from ibmc 
good author, or rather by experience \ it ^^ not be difficult, 
to fuch as underiland the before-going Rules, to know how. to 
exchange a given quantity of one kind, for a quantity of the 
fame value in anothex; kind:' But fmce in fome cafes tibe 
common manner of working may be much contraAed, it will 
be convenient to (hew the mofl compendious ways to perform 
this bulinefs. . . 

618. Inexdianging of things of different kinds^ (whether 
they be' Coins or Weights, ^c.) when two things of different 
kinds are compared together, the queflion may be refolved by 
one fmgle Rule of Three, as will be evident by the fubfequent 
Examples, viz. 

^eji. I. How many Riders at 21 J. %\d. Sterling the piece, 
ought to be received for 25 iV. 6/. Af\d. of Sterling money? 
Anfwer 237 Riders. For^ the firft and third terms in the Rule 
of Three, which arife from this quefHon, being converted inta 
half-pence, the proportion will be this : 

509 : I :: 120633 : 237. 

^ueft. 2. If, 100 ells of Antwerp make 75 yards of London^ 
how many yards of London mcdIuiQ will 27 cUs of Antwerp 
make ? Amwer 2oi yards. 

100 : 75 :: 27 : 20^ 

619. In London^ and throughout Englandy accounts are kept 
in pounds, (hillings, and pence Sterling, and are caft up as 
FUmiJb 2xA French money are, by 12 and 20, and the Ex- 
change made with all places by pence, /. e, giving fo many 
pence Sterling for the pieces on which the Exchange is made, 
except 

I. Portugal^ and with it in {hillings and pence, on their 

Milrea. 
2.* Antwerp^ Hamburgh^ &c. Countries bordering upon 

Flanders and Holland^ and with them by the pound of 

20 J. Sterling. 
3. Ireland^ and the AmerieHn plantations, by the hundred 

pound* 620* 



t • • 
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620. Inltafyi 
Genoa J LegborUy V^nUej &c. 

Genoa and Leghorn exchange with London by the dollar, ot 
piece (rf* eight ; Fenice by the ducat. 

' Genoa and Leghorn keep their accounts in livres, fols, and 
deniers ; 5 livres is a piecQ of eight at Genoa^ sind 6 at Leghorm 

621. In Spain^ % 

Midridy CadiZj Bilhoay &c. 
Exchange alfo by the piece of eight.- 

' 622, In Portugalf 

Lijbony and Oporto^ &c. 
Exchange on the Milrea. 

623. In France^ 

Parisy Lyons J and Roueni 

Exchange by the Crown. 

But keep their accounts in Livres, Sols^ and I)enicrS/ 

12 Deniers^ C i Sol. 

12 Sols > make •< i Livre. 
3 Livres 3 t i Crown. 

624. In the Netherlands^ 

^nhttierfy Bruffelsj Amjierdam^ Rotterdam^ Hamburgh^ Sec: 
Exchange with London by ftiillings and pence Flcniijh, Ac-; 
counts are in thefe places kept in Flemijh pounds, (hillings and 
pence ; by fome in guilders, ftivers, and pennicks. The FU-^ 
mi^ pounds, {hillings, and pence, are divided as our money,* 
viz* one pound into 20x. and one jQiilling into i%d, Buty 

16 Pennicks, "j f" Stiver. 

6 Stivers, j | Flemijh Shilling. 

20 Stivers, j Guilder. 

6 Guilders, > one J Flemijh Pound. 



30 Stivers, 
50 Stivers, 
63 Stiven, 



Common Dollar.- 
Specie Dollar* 
Ducatoon. 



625. Italian^ Spanijh^ and French Exchange. 

Cnfe I. The quantity of Sterling nioney being given. 

Rule. Take the aliquot parts for the pence of the Exchange 
out of a pound, dividing the giv^n crowiia by thbfe parts^ the* 
fotal of which is the anfwer, as mJrt. 586. * 

Example. How much Sterling muft I pay here to receive in 

France 479 crowns. Exchange at 52 </. Sterling />^r crown ? 

4x.- 



Chap. XXXVIII. Exchange. 2ji 

45. I 479 crowns. " 

4 tV 95 •• ?6 

7 : 19 : 9 

* ' 1 



103 : JS : 8 



Example {2.) How much Sterling for 7439 /V^rA crowns 
Exchange, at 55 pence | />^ crown ? 



7439 



z 6 . T 929 : 17 : 06 

I 8 T^ 619 : 18 : 04 

Si 154 • 19 = 07 

i i 19 : 07 : OS : | 

•' , v^ ■ ■■ : =- — ^ 

Anfwer 1724 ; 02 : 10, : | 

Cafe 2. The quantity of Foreign *npney being given. 

Rule. Ufe the univerfal Rule of Proportion, Jrt. 407. as in 
Example 22. annexed thereto. * 

^ Example. ^ How many French Crowns muft I give for 103/* 
15 ^ Sd. Sterling: Exchange at 52 rf- Sterling p^r Erencb 

Crown? 

Fr. Cr. I 

<2 

Conditional terras i . -^ 

240. . 

Correfponding . A ^ . Fo£ 103/. IS^. 8 A =a 

6227 groats. 

626. Of iPi^;»i>i and G^/«tf«, Exchange. 

627. Ftrjiy To reduce Sterli^g into Flemijh pounds^. 

Rule. Take the aliquot parts for what the rate' of the Ex- 
change is above a pound, dividing the given • Sterling by thtf 
laid parts, the total of whidi, wi2i the given Sterling, is die 
Flemijh money, as in Art. 587. 

Example i . One in Antwerp delivering money by Exchange 
for LonMH at 35 x. 6d. FlemUh per ^ovsiii Sterling; bow muchs 
muft he pay there to receive herO' 597 /. Sterling I 



2yz Exchange. Cliap. XXJCVllt 



10 



c 7 298 : 10 

6 f^ 14^ : 05 
14 : 18 



1059 : 13 : 6 
AnfWer /. 1059 : 13 : 6 FUrmJB. 

% 

* 

Example. 2. A Merchant at Rotterdam has a bill drawii oH 
lam for the value of 673/. i6x.* 8^. Sterling, Exchange at 
33 x^ 4^, Fkmjb ^^ pound Sterling ; howniuchm(ifthe pa.7 
ttiere? « 



lox. i 673 

3 4* 330 
112 



1123 
Anfwer /.1123 



16 : 8 
18 : 4 

06 : I 



JE 



01 : I -J 



01 : I 7 Fletnijb. 



628. Secondlyj To reduce Sterling into Guilders. 

Rule. Reduce the Sterling to Fkndjh^ by the foregoing Rule, 
which Flemijb money multiply by 6. 

Example. If 397/- 15 J- Sterling, Exchange at 34 x. %d^ 
Ftemifi per pound Sterling, were reipitted to Amfterdam ; holiv 
man^ giulders, ftivers, iic. mzy be received at the f^^id ratef 
af £fxdiange i 

los. i 397 .' 1$ 

4 T 198 : 17 : o6r 

84 79 : II : bo* 

13 : 05 : 02 



Guil. Stiv. 



689 : 08 : 08 

6 



Anfwer 4136 : 12 413& : 12 : o& 

r 

629. Thirdly^ To reduce Flemjh pounds inta Sterling, ufe* 
the univerfal Rule of Proportion, as in Cafe^. Art.bzs. 

Example. A Merchant at Bruffils delivers 579/. lox. Fie- 
!«{/*, Exchange at 35X. 6</. per I. Sterlings how much Ster^ 
ling muft be received? 



~i ^^ w~ 
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5791:10s. ==11^1. and 35 X. 6d. =z'21l. 

Z 40 

, Sterl, Flem. 

Conditional terms i Z£ v 

¥> 

Correfponding^ A , "59 

2 

Therefore A= i2<"S9X40 "59X20 _ 

2X71 * TJi •" 320/- 9*« H*. 

630. But thofe are ready in the ufe of Decimal Fraftions 
may proceed as foUojvs : ^ 

579/. iQs. =: 57^,5 ; and 35f. 6</. = 1,775 

Then A =5^ = 326^.789- See the operation. 

1.775) 579>Sooo (326,4789 
••• 5325 

. 4700 
3550 



1 1500 
10650 

. . 8500 

7100 

mmmmmmmtm 

1400 
1243 

•157 
15 



•3». 



n 



27^ 
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631- Fourthly J To reduce GoiUexj, ^tivew, jmd Pennicka 
into Sterling. 

Rule. Divide the Guilder^) i^c. by 6, which reduces them to 
fUmiJh pounds^ suid proceed as in ArU 6299 and 630^ 

632. Of gain or lofs 4>y Exchange. 

Note^ That when Exchange is made with ludy^ France^ 
S fairly &c, with which, as aforefaid, London exchanges for (b 
many pence for their .pieces^ the gain thereby is fo much the 
moie, b^^w much die courie of Exchange runs low; be- 
caufe it \s evident^ that I can receive more ducats for 500 /• 
when the Exchsmge is at 53 rf, .than at 56 per piece. 

But when I remit for Flanders or Holland^ with whicb 
London exchanges on the pound Sterling, the higher the Ex- 
change is above Par, flrc'fflot^we have the advantage of ^n ; 
for accQrding to reafon, I tadnf receive more Flemijh money for 
J 000/.' Sterling, when the 'Exchange is at 361. %d, than at 
3SX. 4^, ^ V 



633 
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63 J. Decimal TABLES for flemi^ Exchanges^ 
. at the moji ufual Bates of Exchange. 



Rate of 

Exchan, 



X. 

3^T 



5v 

33- 



34' 



</. 



I 

3 

4 

5 
t 

I 

9 

xo 

n 
I 

.2 

3 

4 

6 

i 

10 
I.I 

1 
2 

3 
4 



Tl^ Valuft of 
pounds Ster- 
ling in pounds 
Flemi/b. 



i*m 



• m * 



.6 

•6041 jj. 

^6083' 

•6125 • 

.61^ 

.6208,3' 

^625 . . 

.6291^ 

*6a 

•637s 

.64.58^ 
^65 • . • 
.6541^ 
•65% 
i)625 • 

•6708^ 
•675* • 

.7 . . . 
.704ij^ 
.708a 
.7125 , 
•7ii^ 



• fc 



• k ) 



• > » 



The Value of 
poinds Flemjh 
in pounds Stier*^ 
J|ing* 



-fc*i 



.625 • • • • 
162^3766 
.^217616 
'6201550 
•61*5567 
*6i69665 
*6i5^846 
.6130107 
^612244^ 
.6106870 
)09i370 

.6060606 

•6045343 
.6630150 

»6oi5037 

.6* 

•S985037 

•y97PJ49 

•59S533S 

•5940S9*. 

•59^59^5 

•5^«^i33^ 
•5PQ68o6 

.5W2352 

.5867970 

.5853658 

.5839416 

•5825242 



T 2 
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Rate of 
Exchan. 



31- 



33- 



d, 

I 
2 

3 
4 

I 

7 

9 
10 

II 

X 

2 

3 

4 

I 

7 
8 

9 

10. 

II 

34 

J 

2 

3 

4 



THc Value of 
pounds Ster- 
ling in Guild- 



ers* 



9 .6 

9 .625 . • . 
9 .65 ... . 

9 .675 . . . 
9 •/ • • • • « 
9 .725 . . . 
9 .75 ... , 

9 -775 •*• • 
9 .8 

9 .825 • • < 

9 .85 . • . 

9 .87s . • . 

9 .9 ... . 

9 -925 . . 

•9 .95 . . . 

9 -975 • • • 
lo.o • • • . 

10.025 . . . 
10.05 • • • • 
10.075 . . . 

10.1 .... 

10.125 • * 
JO. 15 . • . 
10.175 . . 

10.2 .... 
10.225 . . 

10.25 • • • • 
10.275 . . 
10,3 



The Value of 
Guilders in 
pounds Ster- 
ling. 



•10416666 
.10389610 
.10362694 
.10335916 
.10309278 
.10282775 
.10256410 
.10230178 
. 1 020408 1| 
.10178116 
.10152283 
»ioi2658i 
•loioioio 
.10075567 
.10050250 
.10025061 
.1 ...... • 

•0997 5 06 I 
.09950248 
.09925558 
.09900990 
.09876541 
.09852216 
.09828011 
.09803921 
.09779951 
.09756097 
.09732360 
.09708736 



Rate 
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Rate of 
Exchan. 



s. 
34 



35- 



36- 



d. 

S 

6 

7 
8 

9 
10 

II 



I 
2 

3 

4 

5 

6 

7 
8 

9 

10 

II 



I 
2 

3 

4 

5 
6 

i 

9 
10 

21 



; The Value of' 
pounds Ster- 
ling in pound$ 
Bemjb. 



.7208^ 
.725 . 
.7291^ 

•73" 

'•7375 < 
.741^ 

•7458^ 
•75 • • 
•75411^ 
•7583f 
.7625 . 

.7708^ ■ 

•775 • ■ 
.7791^ 

.78^ 

.7875 . 

.791^ 

•7958^ 
.8 . .. . 



.8041^ 

.808a 

.8125 

.81^ 

.8208a 

.825 . 

.18291^ 

•8a 

•8375 
'84 1 ^ 

•8458^ 



The Value of 
pounds Fie- 
tmjh in pounds 
Sterling. 



.5811138 

.5797101 
.5783132 
.5769230 

•5755395 
.5741620 

.5727923 

.5714285 

.5700712 

.5087209 

•5673758 
.5660377 

.5647058 
.5633802 
.5620609 
.5607476 

•5594405 

•5581395 
.5568445 

•5555555 
.5542725 

•5529954 

•5517241 

•5504587 
.5491990 

•5479452 
.5466970 

•5454545 
.5442176 

.54^864 

.5417607 



T3 



lUte 



a7^ 



'A I^eciml Table ^Oiap.XXXVin. 



Rate of 
Exdun. 



jr. 
34 



tS- 



d: 



I 

9 

10 

II 



I 

3 

4 



I 

9 

10 

li 



X 

2 

3 

4 
5 

I 

10 

n 



The Vdae of 
pouncb Sterling 
in Gdildeis. 



0.32s 

0.35 

0-375 
0.4 



• • 



« • 



• • 



04x5 
0.45. 

0-475 



• « • 



• • • 



• 9 



0:313 

0-55 ■ 

0-575 
0.6 

0.625 

Oi65 

o.6j5 

0.7 . 

o-7?5 
0.73 

0.775 , 

o.p • • • 

0.825 , 
0.85'. . 

0.925 • 

0.95 . 
0,975 . 

1^*0 • . • 

1^025 • 

1.05 . . 

1.075 • 






The Value of 
Guilders in 
pounds Sterling, 



,09685231 
•0966183s 
.09638553 
.09615383 
.09592325 
.09569368 

•09546538 
.09523808 
.09501186 
.09478681 
.09456263 

•09433961 
,09411763 

.09389671 

.09367681 

•09345793 
,09324008 

.09302325 

.09280741 

.09259259 

.09237873 

.09216590 

,0919540:^ 

.09174311 

•09153316 
.09132420 

.09iij6]6 

.09090909 

.09070293 

,09049773 

•0^029345 



Jtatip 



, 



n 
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Exchang. 



t. d. 

37 

I 

2 

3 

4 

5 

6 

I 

9 

10 

II 



38- 



I 

2 

3 

4 



The Value of 
pounds Sterl. irb 
pounds Flemijh. 



.85 . . 

.8541 f 
.858^ 
.8625 
.8jf 

.8708^ 

.8791^ 
.88? 
•8875 
.891^ 

.9, . . 
.9041}* 
•9o8> 
.9^5 . 
.91^ 



• • 



• •( 



# • 



• • 



The Yaito of 
pounds /Annl in 
pounds Steiling. 



.540^405 

•5393258 
- .5381166 

.5369127 

•5357 H3 
.5345211 

•5333333 
.5321508 

-5339734 
.5:298013 

.5286343 

.5274725 
•5«63r57 

.5251641 

■.5240174 

.5228758 

.5217391 



T4 



Rate 



286 



A DeciffMl rable Chap. XXXVIII. 



«% a ■ ^ 


The Value of 


The Value of ' .i 


Rate of 


pounds Sterling 


Guilders in 


Exdiang. 


in Guilders. 


poimdsSterling. 

1 


X. d. 


- 




37 


ji.i .... 


.09009009 


^0 • 

I 


J 1. 125 . . 


.08988763 


1 


II. 15 . . . 


.08968610 


3 


11.175 . . 


.08948545 


4 


tt.if . .. 


.08928571 


s 


1 1.225 . . 


.08908685 


6 


11.25 .. . 


.08888888 


7 


ir.275 • • 


.08869180 


8 


11.3 — 


.08849556 


• 

9 


11.325.. 


.08830021 


10 


J1.35... 


.08810571 


II 


"•375 • • 


.08791208 


38 


11.4 .... 


.08771928 


I 


11.425.. 


.08752735 


2 


11.45. •• 


.08733624 


3 


11.475 . . 


.08714596 


4 


• ir.5... . 


' .08695651 



•The Explication, 

634. The firft Column fhews th^ Rate of the Exchange 
from 32 J. to 38 J. 4rf. and is extended no farther; for a re- 
eulation being made of the coin, it is not probable it will rife 
higher, or fall lower than thofe limitations. 

635. The fecond Column en the left-hand, {hews the value 
of pounds Sterling, exprefled in pounds FUmiJhy ^yhereby at the 
firft view, you difcern what is the amount of i, 10, 100, looc, 
&c, to ten millions of Sterling, \xx pounds Plemijhy at any of 
the inferted rates of Exchanget Por example, if the Exchange 
is at 3 c J. Q.dw one pound Sterling, being equivalent to one 
pound* fifteen {hillings and two-pence at one view; therefore it; 
appears that 



/. 



/. 



X. 



d. 



10/. 


Sterling 


makes 


17 : 


II : 


: 8 


100 






175 : 


16 . 


: 8 


1000 


• 




J758: 


6 


; 8 



^<r.3 



Flem. 
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All which Flemtjh monies are found in the Hile againft the 
faid given rate of Exchange : But if the Sterling money, for 
which the value in pounds Flemijh is required, confifts of odd 
pounds, . or hath {hillings, Ofr. annexed ; then multiply the 
Flemijh money, at the given Exchange, by the fum in Sterlins:, 
and the product anfwers the queftion. Thus 67/. 10 s. Ster- 
ling, multiplied by 157583' xh^ Flemijh money at 35 : 2 makes 
118/i 13 J. 9^. Flemifti. 

636. The third Column on the left-hand page fhews the 
value or amount of pounds Flemijb in Sterling, after the fame 
manner as the fecond fhews the value or amount of pounds 
Sterling in Flemijh money : 

For inftance, - 

At the aforefaid Exchange of 351. 2//. I fee that one pound 
Flemijh being equivalent to .5687209, or /. 1 1 s. 4i</, 1 Ster- 
Therefore 10 Flem. makes 5.687209, or 5 : 13 : 9 : (ling 
100/. 56.87209, or 56: 17 : '6 : fvery 

and 1000 568.7209, or 568 : 14 : 5 : J near. 

But if your Flemtjh money, the value of which is required in 
Sterling, confifts of odd pounds, or hath fhillings, («fr. an- 
nexed, multiply the fame by the Sterling, as before direftecl, 
and the produffc of fuch Multiplication anfwers the queftion ; 
fo if it be required to find how much Sterling for 137/. lox. 
J%;w(^, Exchange being at 35 J. id. then 137,5X95687*09 
«= 785I9912, or 78/. 4J. Sterling nearly. 

637. The fifth Column, or the fecond on the left-hand 
j)age, fhews the value or amount of pounds Sterling in Guilders, 
or what number of Guilders I ought to receive, or pay, for 
any funi of Sterling, At any of the inferted rates of Ex- 
change : 

For Example, 

At the aforefaid Exchange of 351. 2^. it appears that ib 
Guildel-s, 11 Stivers, are equivalent to one pound Sterling; 
as likewife that 

I 
are to 10 ^ 

to 100 J- Sterling. 
to 1000 3 

If the Sterling-money is in odd pounds, or hath fhillings, 
£s^r. annexed, you are to multiply the Guilders correfponding to 
the rate of Exchange by your Sterling fum, as above direfted j 
fo ^32/. 10 J. Sterling, Exchange at 35J. 2^. will be found 
€0 make 1397 Guilders, 17 Stivers, 8 renmcks. 

' 3 638. 



Guild. 


Stiv. 


105 : 


IQ 


1055 




10550 
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6^8- The lart ColurhA (hews the value of Guilders in 
potimis Sterling, or how much Sterling I ought to- receive, ch:. 
pay, for any number of Guilders, at any of the (pecify'd ntes 
of Exchange. 

So at the aforefaid rate of Exchange, viz, ^$5, 2d. one 
Guilder being worth .09478681, or I's. loidl ^crfing. 

Therefore, 

/• /• d. 

10 make .9478681, or 18 : 11 : 4>Sterliiig 

100 9.478681, or 9 : 09 : 6 : I > very 

1000 94.70681, or 94 : 15 : 8 : iJnear. 

If your Guilders be in odd numbers, or have Stivers annexed, 
multiply them alfo by the value in Sterling correfponding to 
the rate of Exchange, and tb6 produdi will anfwer your de- 
mand. 

GuikL Sttv, Perm* 
So 1397 : 17 : 8, Exchange at 35 j» 2^. being multi- 
|£ed by .09478681, amounts to 132/. lOi. Sterling, as above* 
fdd* 

N^e^ The reaibn of the TaWes being caleulated fo high, is, 
that yoa may be more cmSl in lon^ fumd, tho' you'U feldom 
have occafion to make ufe of more than five or fix figures : 
And the dots placed to the right-^hand ^e inferted vx the 
more eafy and fafe obTervation of large even fums. But if 
the caftine op of odd fums Should be thought a^ troubleibme 
to be eiFe^ed by thefe Tables, as by the common method of 
doing them, ftho' in all cafes performed iy one fingleMuIti* 
pficatioh) yet even fums moft <x>mmqnly happening in draw* 
ing and remitting by Exchange, the ufefulnefs of thefe Tables 
wUl be fufficiently manifeft. 

639* Many queftions propofed in Redudion, by perfons in 
die common method of teaching, belong to this place : Sonne 
of the moft ufeful follow, and by attendifig to the manner of 
Solution of them, the reader may form Rules for odier 
oifes. 

640. To reduce guineas into pounds. 

Rule. To the given number of guineas, add ^^ thereof! 

fixam^e. How many pounds in 927 guineas? 



Anfwer 973/. 7;, 



^^t- 
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641. To reduce pounds into guineas. 

Mule. From the given pounds fubtraa ^x thereof, 

£;cample* How many guineas in 97 3/* 7J. 



«^-»— ••••••wi 



^973'* 7^» = i39 • I 



■^■■■•w" 



4 



, Subtraa -J of 139/. it. ^ ^d \ t ^ ^ of 9^3/. js. 

• " '■ ' ^'" hy Art. 112* 

Anfw^t 927/. Of. 

642. Toitsduce moldores at x/, ys. into pounds, 

i2«Zp. To the given number of moidores add i jind -,^ 
liiereof. 

Mxdmpli. How many pounds in ^%*] moidores ? 

i of 927 = 5131 : 15 
Teof 927=31 92 : 14 

Anfwer 125 1/. 9^ 

643. To reduce moidores into guineas. 
M-uk. To the given number of moidores add ^ thereof* 
JS^ampUf How many giiineas in 924 moidores ? 

^ of 924 =132 

Anfwer 1 188 guineas. . 

644. To reduce guineas into moidories. 
From the given number of guineas take | thereof. 
Example, flow many moidQues in ji88 guineas? 

i of 1188 = 132 

I of ditto r= 264 

fidJwer 924 moidores« 

645. To reduce Portngal pieces of i /. 16 s. each to pounds. 
From twice the given niunbcr of pieces take ^^ thereof. 
^xmf^- How many pounds ip 925 pieces^ each j/. i6x. 

2 X 925 = 1850 
/o of 1 850= 185 



rw 



Anfiyer 1665/. 
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646. To reduce Portugal pieces of i/. i6j. to guineas. 
From twice the giv«n number of pieces take ^ thereof. 
Example. How many guineas in 924 pieces, at i/. i6x. 

2 X 924 = 1848 

• -f of 1848 =2 .264 



Anfwer 1584 

647. When more than two different Coins, Weights, Mea- 
Aires, ^c. are compared together, viz* when one kind of Coin 
is compared with a fecond of another kind ; riiat fecond with 
a third; the third with a fourth ; the fourth with a fifth, ^r. 
two different cafes are ordinarily raifed from fuch comparifon, 
vi%. 

It may be required to know, i. How many pieces of the 
firft Coin are equal in value to a given number of pieces of the 
Jaft Coin. Or, 

2. How many pieces of the laft coin are equal in value to 
a given number of pieces of the iirft kind of Coin ? 

An Example of the firft Cafe. 

If 35 ells of Vienna make 24 ells of Lyons ; 3 ells of Lyons 
5 ells oi Antwerp j and 100 ells oi Antwerp 125 ells at Frank- 
fort ; how many ells of Vienna are equal to 50 ells at Frankfort? 
Anfwer 35 ells cf Vienna. 

For tne more eafy underftanding of the rcfolution of this 
gueftion, and others of like nature : Let a reprefent an eU at 
Vienna^ b an ell at LyonSy c an ell at Antwerp^ and d an ell 
at Frankfort 'y then may the given terms in the queftion be 
ftated in the following order. 

C 35 ^ = 24 ^ 

Suppofitlons "13^=5^ 
C 100 c = 125 d 

The Queftion 50 ^ = ? a 

648. This order of placing the faiJ given numbers (or terms) 
, being obferved, it appears, that if 35^2 be accounted to ftand 

in the firft place > 24^ in the fecond j 3 ^ in the third; 5 ^ in 
the fourth ; 100 r in the fifth, ^V. then all the t^rms which 
ftand in odd places, to wit, in the firft, third, fifth, and feventh 
places, will neceffarily fall under the firft row or column on the 
left-hand, and all the terms that ftand in even places, to, wit, 
in the fecond, fourth, and fixth places, will fall under the latter 

column. 

649. 
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649. Thefe things premifcd, all queftbns which come under 
Cafe I. before-mentioned,. may be refolved by this Rule, vIt;, 

Rule I . Multiply all the given terms that ftand in odd places 
(to wit, in the firft column) according to tKe Rule of continual 
Multiplication, and refcrve the laft produft for a Dividend : 
Again, multiply continually all the terms which ftand in even 
places : fo ihall the product be a Divifor, and the Quotient 
arifing from the faid Dividend and Divifor will be the anfwer 
of the queftion. 

650. But inftead of performing the Multiplications and Divi- 
fion, make ufe of the method in Art, 266. applying it to the 
numbers, as they ftand on different fides of the marks of equa- 
lity, in the fame manner as it is there applied to tKe Nume- 
rator and Denominator of a F^adlion. See the above Example 
lb managed. 

r a^ = /r I • 
I 4 Xf^c z=z ijid g I 

Therefore 7x5 = 35 the Anfwer. 

651. The ^eafon of this Rule will be manifeft by folving 
» Ae queftion propounded by three fmgle Rules of Three, 

thus : 

I. 24A: 35^:: 3*: ^^^ 

TT . 35X3 35X3X100 

n. 5r . ^-^ — ^a '' 100 c I ^ — ^^ a 

' 2\ 24X5 

XTT , 35X3X100 . 35X3X100X50 

^24X5 ^ 24X5X125 

Which number at laft found,' to wit, 

35 >< 3 X 100 X 50 

125x5x24 

v^ith the before-mentioned order of placing the terms propofed 
in the queftion, gives the very Rule before exprefled in words. 

652. An Example of the latter of the two cafes before- 
mentioned. , 

If 10 Ih, of Avoirdupoife- weight {It London be equal tog Ik 
of Amfterdam-y 45/^. ^sit Jm/ierdam^ to 49 /J. at Bruges.', and 
^8/^. at ^rwj'/J, equal to 116/^. zt Dantzici y how many Z^.' 
of Danizick are equal to 112/A. of Avoirdupoife- weight at 
JLondon? Anfwer 129.02 /i. oi Dantzick. 

' . That 
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That die operation may be the more dear, let a repcefeot one 
pound of Avoirdupoife-wffi^t ; h one lb* of Atnfierdam \ c ond 
lb. dl Bruges y znd d one ib. q£ Dantzici i then kt .the queftion 
be ftated after the order in the iirft cafe, vix. 



Cioa 
Co8 ^ 



= 9* 

Suppofitions { 45 ^ s= 40 c 

98 ^ acs IXod 

The Queftion id iiza 



653* Thefe things premHied, aH queftions vAAch hU under 
Ca/e 2. before-mentioned) ma^ be mcived by this Rule, viz. 

iRtt& 2. Multiply all the given terms which Hand in even 
places (to wit in the latter column) by the Rule of continual 
Multiplication^ and Jieferve the laft produd for a Dividend 2 
Again, multiply continually the reft of the terms that ftand in 
odd places (to wit in the nrft column) for a Divifor ; fo {hall 
the Quotient arifmg b,e the anfwer of the queftion. 

654. If the method in Art. 266. be aji^lied to the above 
Example, it may ftand as below : 

joa ss gb 

5 *ij ^ 49^, 

fdspz 112a 

^''"''"' l^xp^ = -IST- = "6X 1,12 = 129,92=, 
^he anfwer. 

655. A little praflice will render the ufe of the letters and 
marks of equality unneccflary, and vrill enable the reader to 
write the refult down, with only a line between the figures 
as in the following Example. 

A merchant having occafion to -remit 385 /. Sterling to 
Roine^ may do the fame two w^ys, as follows, viz. He mayrc- 
mit by the way of Paris ^ 56 Ihillings Sterling being equal to 
.12 Fnncb crowns, and 55 French crovims" being -wbrtK 52 
dolhrs zt Genoa I and 2 G^««7 dollars amounting to 3 Roman 
crowns ; or he m^y remit by the way of Antjlerdam^ 20 fliil- 
lings Sterling, and 33 fhillings Flefjiijh-, 15 fhillings FUndJh^ 
and 2 J-ixdoUars zt Frankfort -^ n rixdollarsat Frankfort^ 2,tA 
12 Venetian ducats; and 11 Fenetian duQZts and .12 Roman 
crowns being, equal : Now the queftiop is, which way he can 
i;emit to .the bell advantage ? Anfv^^er, by the way oi Paris. . . 

3 For 
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For by the undenjirritten operation it appears, tfiat if be 
mits by the way of Paris he will receive 2340 Hom^ crovos* 

38 5 /. = 7 7 00 fliillings* 






/i .6 

3 

And 6 X Jt3X3X 10 = 2340. 

But if he remits by way of Amfterdaniy he will recdve but 
jtoi6 Roman crowns. 

z xi 2 

XX xi 

12 

Hs^^ At ii 

And 2x3X4X1^x7 =2016. 



xx\ 
p 



656. Queftions concerning Exchanges of Coins. 

i. A bill of 200/. is remitted to Parts by a merchant 10 
London : What is the value in French crowns, at 4J. 6it 
each? Jnfwer S2S Croivns fv 

2. A merchant at London received ico/. .Sterling, for the 
value paid by his correfppndent, at the rate of 3^. 6Jn 
Sterling />^r crown: How many crowns .w^re. paid at i^^r/j? 
Anfwer 571 crowns ^, 

3. Admit a bill drawn in Lyons, and payable in London for 
15 10 clowns : How much JEngUJh money comes it to, the 
exchange at 55^. i? Anfwer 346/. lbs, b^d. 

.4, There are 2000 ducats, at 4^. 4^. each, remitted to 
London^ to be paidjn pounds Sterling : What is the amount ? 
Anfwer 433/. bs. id. 

5. A bill of 220/. lbs. id. is. drawn from London: What 
k the -value at .Florence, in ducatoons, at 53^. each? 
Anfwer^ 1 000 ducatoons.. / 

6. If 247/. 18/. A.d. Sterling .be remitted to Frankfort: 
What is die value in Florins, at sqld. Anfwer 1000 
Florins. 

7. A^feSorhas (bld^goods, 2itCadiZj .for 1468 pieces of 
eighty >at 4x< ^d,> per piece: ,How much Sterling is the 
,fum ? Anfwer 333/. ys» 2d. . . 

$. '^<ing defirous'to remit to f^xy correiponjlent ^t Londen^ 
the fum of 2000/. lis. bd, Flemijh^ to.difpofe of accord- 
ing to my order (Exchange at 34 j. bd. F[emijh )>^r pound 

Sterling ;) 
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Sterling :) How miicb mcmey Sterling (hall I be creditor 
for? Aniwer 1159/. IS^- 7^^- 



CHAP; XXXIX. ^ 

fbe Application of- the DoSlrine of Proportion to 
^eftions relating to Lofs and Gain, Barter, Fac,- 
torfliip, Gff. 

657. /^Ueftiojxs relating to Lofs and Gain. 

If ,, A pareeji of goods being bought for 60/. and 
fd^or 75/. what was the rate of gain percent. Anfwer 

For 60: 75 :: 100: 125. 
2 Suppofe I have goods to the value of 415/. I2j. f>d. that 
' come to a bad market, and know they impair by lying : 
What vrill they come to, if I am obliged to fell them at 
the lofs of 12 in the 100 ? Anfwer 365/. 15^. 
For 100 — 12 = 88 and 100 : 88 ;: 415,625 : S^S^yS- 
7. Bought iSC.v^rt. of cheefe at 281. perC. wt. which I 
fell out again at 3^^. per lb. What is the prdfit m the 

whole? Anfwer 4/. 4^- 

18x28 . 

ror I . a^ ;- 10 . • , 20 J T , 

A Having fold 10 yards of cloth for 4/. i6j. and thereby 
gained at the rate of 10 i>«" c«.f. What was the prime 
coftof I yard? Anfwer 8 J. 8-J</. 
For 110 : 100 :: 4,8 : 4>a^ 

And 10 :4.^^- » = o»47^* , . t • -j o^ 
r. Having fold i yard of cloth for ilf. 6*/. I gamed, at 
^ the rati of 15/. Vr ««f, but, had I fold it for I2« what 
would be the rate of gain percent. Apfwer ao/. 

/• h I. I- ^ c ^ 

For : 115 : 100 :: U : ^ « prime coft of I yard. 

/. /. 
And (II =) J : il :5 100 : 120. g 
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6. A merchant has bought linen cloth at 1 1 j. ^«r ell ; which' 
proving worfe than heexpefied, he is willing to fell a 
fuch a price, that he may lofe precifely after the rate of 
l|/. for every 20 /• that he laid out ; the queftion it to 
know at what price he ought to fell the ell, that the pro- 
portion in^ the faid lofs may be obferved i Anfw« lox. i </• 
per ell. 

For ao*- ifas:i8| 

And 20 1 i8'j :: II ' I^A ihilling^. 

7« If too/^« weight of any commodity coft 30 f» at what 
price muft I lb. weight of that commodity be fold, to gain 
after die rate of lolk for every 100 laid out? Anfwer 
311 ^/. urlb* weight, / 

For 100 : no :i 30 :t 33 
And 100 : 33 :: i : -^s. (or 3!^^* 

8. A merchant fells a parcel of jewels, which coft him JI50A 
ready moneys for 559A payable at the end of 6 months ; 
the queftion is (his fecurity being fuppofed to be good) 
what his gain was worth in ready money, upon rebate 
of intereft at the rate of 6A for xoo/. for a year i AnfW. 
300A 

For 559 — 250 stf 309 

And 103 : 100 :: 309 : 300« 

9. Bou^t 3 oxei> for 24/. 10 x< which I fell agaiil for 2/* 
perAonc } what ought the three oxen to wei^ together, 
die hides and offal being the only dear gain ? Anfwer 
245 ftone. , 

J. ^one, x» Jioftfi 

F<M- 2 : I :: 490 : 245 

10. Suppofe 1 buy 28 pieces of ftufF at 4/. /apiece, an^ 
fell ten of the pieces at 6/* and ei^t at 5/. at what rate 
ihuft I fell the reft, to gain 19 per cent 4 by the whole? 
Anfw. 2A bs. %d. • 

For 28 pieces at 4/. arc worth ii2/« 

10 ditto 6/. amount to 60 
8 ditto 5/, ditto 40 

Therefore 18 pieces were fold for ioo/« 

But 28 pieces muft fell for 123 A' 4/. 

For loa : no :: 112 : 123,2 

Thd-efore 10 pieces muft fell for 23/. 4/. 
And ' I piece ditto 7.L 6i, 5^ 
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658. Queftions relating to Barter, 

I. B delivered 3 hogfheadsof brandy at bs.%d. /)^gallort, 
to C, fcMT 126 yards of cloth, what was the cloth per 
yard? Anfwer 105.- 

For I gall. : -j/.':; .3x63 gall. : 63/* 
And 126 yards : 63/. :': 1 yard : i/. 

% How much fugar at %d. pet lb. weight, may be bought for 
20 C of tobacco, at 3/. perC* Anfw. 1800 ib, weight 
of fu^. 

For I : 3 :: 20 ! 60 

And -j!?: I :: 60 : 1800 

3. C has candles at 61- per dozen ready money ; but in 
barter he will have 65. bd, per doz. D has cotton at <)d. 
per lb. ready money ; what price muft the cotton be at in 
barter ; ana how much cotton muft be bartered for 100 
doz. of candles ? Anfw. the cotton 9|//. per lb. in barter, 
and jC.wt. 16 lb> of cotton muft be given for xoo doz. 
of candles. 

for 72</. : jSd. ' :: gd. : 9!^. 

Alfo I doz. : 6 J. :: 100 doz. : 30/. 

And^'^A : lib. ;: 30/. Soo lb. ss yC. qu. 16 lb. 

4. Two merchants barter, Jh^s 20 C. wt. of Cheefe at 21 x* 
6d. the C wt. B has 8 pieces of Jrijh cloth, at 3/. 14 J. 
per piece ; Whether of them muft receive money, and how 
much ? Anfw. yt muft pay to jB 8/. ' 2 i. , 

For ^ pieces at 3/. 141. are worth 29/. 12 J. 
And2oC'.wt. at i/. is. 6d. 21/. 10 s. 



Difference 8/. 2s, 

5. A and B barter, J has 41 C. of hops at 30X. per 
Cwt. for which B gives him 20/. in money, and the 
reft in prunes at ^d. per pound ; how many prunes did 
B give J^ befide Ac 20/. r Anfw. 17 Cwt. 3^. 4/*. 
For4iC. wt, at i/. 10 j. are worth 61/. 10 i. 

Dedu6): 20/. 



Remains 41/. lox. 
And^i^/., : ilb, :: ^^3/. : 1992/*. 5= 17C. wt 3^«. 4*. 

6. yfhas 100 pieces of filks, which arc worth but 3/.^''' 
piece in ready money," yet he barters them with B at 4/. 
per piece, and at that rate takes their value of B in wool, 
at 7/. 10/. ^C which is worth but 6/. perC. in 
ready money i the qucftion is to know what quantity of 

wool 
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wool pays for the filks, and which of the two A or 5, is 
the gainer, and how much ? Anfw. 53tC. of wool pays 
for the filks, and -^ gains 20/. by the barter. 

For 7 J : I :: 400 : 53 j 
And 1:6,:: 53]^ : 326 

. So it is evident, that the true worth of the wool which B 
delivered was 320/. for which he received only of jf the 
worth of 300 A 

7^ Ahzs linen cloth, worth 20^. an ell, ready money 5 but, 
in barter he will have 2 J. B has broad cloth w6rth i^s. 
bd. per yard ready money : At whstt price ought thfe 
broad cloth to be rated in barter ? Anfw, 17/. j^d. 3 J/. 
For 20 : 24 :: 174 : 2o8f. 

659. Q^ieftions relating to Fadborfhip. 

1. A merchant delivers to his faftor 100/. allowing him to 
join to it 30/. and' values his fervicc worth 40/. what (hare 
of the gain ought the fadlor to. have ? Anfw. ^ parts. 

For 30 -f- 40 = 70 the faftor's ftock. 
And 170 : I :: 70 : iV 

2. A merchant's real ftock being 100/. and the feftor's 
fervice valued at 20/. who received - of the gainj what 
was the faftor's real ftock ? Anfw, 80/. 

For 100 — :20 = 9o. 

3. A merchant delivered to his faSor 600/. upon condition 
that if the fadlor add to it 250 /. of his own money, and 
beftow his pains in managing the whole ftock, he ihoiild 
then have \ parts of the total gain. The queftion is to ' 
know what ftock the faftor's fervice was eftimated at ? 
Anfwer 150/. 

The faftor's part of the gain being |, the merchant muft 
neceilarily have the remainder, which is |, 
Then | : | :: 600 : 400 
And 400 — 250 = 150, 

4. The merchant's real ftock being 100/. and the fa<Slor b^ 
ing allowed i of the gain for his fervice, what real ftock 
muft he join to have 4^ of the gain? Anfw. i6|/. 

For i : I :: 100 : 1331- the whole ftock. 
Of which the faftor's fervice is 337 
But 100/. is I of 150. 
Therefore 50-— 331 s= 167 . the faflor muft advanced 

V 2 5. 
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5. A merdiant delivers to his factor 320/. and permits him 
to add to it 64/ of his own money, to be employed in 
traffick; and by agreement between them, the factor's 
fervice is eftimated equivalent to a certain ftock \ which 
is fuch, that if the total gain be divided proportiona^)]y 
according to thofe three ftocks, the h&ox is to receive 
j^ of the total gain, in'confideration of the faid ims^inary 
ftock (beir^ the value of his fervice;^ the queftion is to 
know the mH part of the ^in belonging to each, and 
what ftock the fz/Rxsn^s fervice was valued at i Anfwer 
the merchant ^ of the gain, and. the fa&or 7, whofe fervice 
b valued at 96/* ftock. 

For 3ao + 64 « 384 

And 4 : i i: 384 : 96 

Again/ 5 64. 

^320 



96 }3 

48a : I :: J 160 



66o« It will often happen, that the Solution of qtieftions iif 
Fellowfiup may be facilitated by the ufe of Fradlions Vulgar 
or Decimal: For iince hy An. 159. and i6r, the firftand 
fecond term are the fame, in every operation of the Kule'^of 
Three, that is neceflary to folve*the queftion ; it will follow, 
that if the fecond term be divided by the firft, the Quotient, 
ft) obtained, may be ufed as a common Multiplier to each of 
the refpeSive third terihs : Thiis, in the fecond Example of 
Art. 159* 

rs^ = A; and iV k 48 = 5 X4 = 20 , 

A x36=5><3 = iS 

tVX24=5X2=:I0 

Again, m the following Example," viz. A chapman brcak-- 
ing, owes unto four men the following fums of money, vix. 

His whole eftatc is found to be but 
148/. 2i. bd, what muft each 
have of the fame, and what 
, will it be per pound ? 



To 



{J 21 : 9:6 
S 72 : 19 : 3 
C 114 : 13 : 9 
2)264 *. 17 : 6 



«M 



Sum 474 : CO .\o 

Now 148A a^- 6/ » 148^125 i and i^^—^ :si ,^ 

Then 



47+ . - '3"5. 
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Then by the method in Art. 396, 

{ill. gj. 6rf.as; 3ii>475 X,3i25== 6.710935= f>Kij^s.^\d. 
{ 72/. 19*. 3^.=) 72,9025X,3i25s=:22,60o8=r227. i6y, orf. 
(114/. 13J. 9^* 35)1 i4>687SX, 3125=35,8399=35 A i6f.9K 

(^64/. 17X. 6i.=:)264,875 X>3>^^S^82,7733=82/. i5/.5l^. 

■ I I ' > 

148, 1249=148/. zs.Jbd. 

" 661*. Qucftions relating to Fellowfliip. 

I. Three merchants trading to Virgtnfa; loft goods to the 
value of 8go/. Now if u^'s ftock was 1200Z JB's48oo/. 
and Cs 2000/. what fum 'did each man lofe? Anfwer A 
loft 120/. B ^8oI. C 200I, 

a. Four men traded with a ft<Kk of 8oo/. and they gained 
in' two years time twice as much, md 40/. over : A*s 
ftock was 140/. B^s 260/- Cs 300/. I demand D's ftock 
and what each man gained by trading } Anfw. D's ftock 
was looA and ^ gain'd 287 /• B s^j^L C6X5A and D 
205A , 

3< J, Bj and C put in money together. A put in 20/. ^ and 
C put in 85/. they gained 6j7. of inHbich B took up 21 A 
what did A and C gain', and B and C put in ? 

Anfwer, jf gained la/. and G 30 /. 
fi put in 35/. and C 50/. 
For 105 : 63 {: 20 : n . and 63— M— ^aij^jo* 
Alfo 12 : 20 :: 21 : 35 • and 85— 35=50. 

4. At By and C put in n^oney together ^ A put in 20/, B 
3a/. C a fum unknown, miy gained 36/. C took up ibU 
what did ^ and 5 gain, and C put in? 

Anfwer A gained 8/. and B^izL 

C put in 40/. 

For 36 — i6 = 2Q the gainof -^ andS. 

rr., , , 1 t ao : 8/. /*s gain. 

Then (20+30=) 50 : 20 :: { *g . ^^^ ^^ |,^ 

LaftI/ 8 : 20 :: 16 : 40 Cs ftodc. 

5. ^, Bi and C, put in money together j yf put in ao7. for 
3 months, B put in 30/. for 5 months, and C put in 40/. . 
for 7 months 3 they gained 60/. what muft eadx havt of 
thl^gain? • 

U X AnfwCjf 



'\ 
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Ay r^ 

C ,34^ 

For 20X3= 60 

30x5=150 

280 

Then 490 : 60 :: •) 150 > : "J 18 i| > 

C280) ^34i^3 

6. -// and 5are in company j ^ put in the firft of January 50 /. 
but B could not put any money in till the firft of May.\ 
what muft B then put in, to have an equal Ih^c with Ay 
9tthe year's end? Anfwer 75/. 

For 50x12 = 600 

And *J<'5= 75. 



CHAP. XL. 

Concerning the Interest of Money, and the 
Con/iru^ivn 5/* Tables to that purpofe. 



662. TN refolving queftions concerning Intereft of Money, 
J^ four things are to be well obferved j to wit, firft, the 
principal or money lent for gain or intereft; fecondly, the 
time for which the faid principal is lent ; thirdly, the rate or 
proportion which the principal bears to the fum of the princi- 
pal and intereft; and fourthly, the intereft itfelf: So if 100/. 
be lent, upon condition that io6/. fliall be repaid at the end 
of ^ year, the faid- 100/. is called principal ; the time for which 
the faid principal is lent, is one year; the proportion which the 
|)rincipal bears to the fum of the principal and intereft is fuch^ 
as 100 has to 106/. Laftly, the intereft itfelf is 6A 

663. Intereft is either Simple* or Compound. 

664. Simple Intereft is that which arifes, or. is computed 
fropi the principal only: So if 100/. be lent for two years, 
the fimple intereft thereof, after the rate of 6/, for 100/. for 

Qi\e 
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one year, will be 12/. vix. 6/. due at the firft year's end, and 
6 L diie at the fecond year's end. 

665. Compound Intereft is that which arifes from the prin* 
cipal, and alfo from the intereft thereof, and therefore it is cal- 
led Intereft upon Intereft : So if 100/. be lent and foitorn 
tliree years, and the compoimd intereft thereof is to be com- 
puted, after the rate of 6/. for 100/. for one year, there will 
^rife, befides the fimple intereft of the principal for three years, 
the intereft of 6/. (due at the firft year's end) for two years, 
amd the intereft of 6/. (due at the fecond year's end) for one 
year following. 

66.6. Rebate, or difcount of money is, when % fum of money 
due at any time to come, is fatisfied by the payment of \o 
much prefent money, which if it was put f6rth at a certain 
rate of intereft for the faid time, would become equal to the 
fum firft due : So if lOoA be due at the end of two years, 
and is to be fatisfied by the payment of prefent money upon 
Rebate, after the rate of 6/. per cent, perpinn, 'fimple intereft, 
there ought to be fo much ready money paid, which after 
the faid rate of intereft would in two years be augmented 
to 100 L In like manner, if the Rebate or Difcount were to 
be made after any rate of compound intereft, fo much ready 
money ought to be paid, as at fuch rate of compound in- 
tereft, for the time agreed on, would become equal to the fum 
firft due, 

667. In the taking of intereft, or ufe-money, for the loai^ 
or forbearance of money lent, refpefl: muft be had to the rate 
limited by aft of parliament, which hath reftrained all perfons 
from taking more than 5/. for the intereft or ufe of 100/. lent 
for a year j but what part of 5/. may be taken for the intereft 
of 100/. lent for half a year, a quarter of. a year, a month, 
or any other part of a year, is not exprefled ii> the A61 : In 
this cafe, therefore, w« muft obferve cuftom and daily prac- 
tice; fo we fliall find that %L 10s, is ufually taken for half 
a year's intereft of 100/. and 25 s, for a quarter of a year, 
^c. by which praftice, this following analogy (which is the 
ground or reafon of the common Rules for computing fimple 
mtereft) feems to be affumed for a fafe expofition of the Sta^ 
tute, viz, that fuch proportion as the whole year (fuppofed to 
confift of 365 days) has to any propounded fpace of time more 
or lefe than a year, fuch proportion any intereft (not exceed- 
ing the rate limited by the Aft) for any principal lent for a 
year, ought to have to the intereft of the fame principal for . 
the time agreed upon : This analogy being granted-, the plan- 
ner of computing fimple intereft, for any principal lent and 

U 4 ." ' forborn 
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forbom amr time firopofed, will be fuch at i$ etcprefled in ^ 
two next xeBxons, 

668. The intcrcft or gain of 100/. principal money forbom 
for a year being known, the intcreft of any other principal 
money for the fame time may be found out by one finale ope- 
ration of tlie Rule of Three ; for as. loc/. principal' is in fffo- 
portion to Ae intereft thereof, fo is any other principal to its 
intereli : So iif it be^em^ded, what 270/. will gain in a year, 
at the rate of 5/. for 100/. for one year, tl>e amwer will b« 
ifoundtobe 13/. lOi. For, 

I. L I. If I s. i. 

loa : 5 ;:-270 : 13,5 (or 13 ; 10 : 

669* A (econd Example. What i^ the intereft of 246/* 
l8i. 10//. for ^ ye^T) 9t the rate of 3 A for lopA forayear^ 
Anfw. 7/. 85. ii%V^- 

This queftion, and all others wherein the gain of (or allow* 
tnce for) 100 integers i$ concerned, may be anfwered as 
Allows : 

Pirft^ Multiply 246 A i8x. xoi^ by 3, after the manner de» 
Jivered in Art. 87. and write down the produd which it 
740/. i6i. ti* jThen divide the fsud produd by 100, in this 
manner, vi^. divide 740 pounds by 100, which is performed 
))y cutting off, towaxxb the right-hand, the two laft pUce^ of 

246 ; 18 ; 10 

3 



'^^^ 



7.7 { 40 : 16 : 06 

20 



..SJ. 



6 
2 



i* I I 98 

740, fo the Quotient gives 7 pounds, and there will be a ri- 
mainder of 40 pounds, which 40 pounds reduce into {hillings, 
fo there will arife 800 f. to which adding the i6x. which ftand 
in the place of (hillings, the fum will be 8i6x. thefe are alfo 
to be divided b]r 100 (dv ctitting off two places as before, fo 
the Quotient will give 8x. and there will remain i6x. which 
bein^ redttced to pence, and unto them 6 pence being added 
($0 v(4t, the 6 pence which ftands in the place of pence) there 
|¥jll arife J98 pence; ^tefe aUb are to be £vided \(f 100 (by 
^ cutting 



* 
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cutting oiFtwo places to the right^Iuind as More) (b di« Quo* 
bent gives i penny, and there will remain 98 pence ; fb tbe 
txsiSt Quotient or anfwer of the queftion is Ibund to be 7 A 

More Examples of this Rule are thefe ^ollowzni^; 

/• /. /• J. d. 
lOO : 9 :: 793 . 12 . 7 

o 



/. 47 61 • 15 « 6 

20 


s.l^ 


35 
la 


^. 4| 26 
100 : 8 :; 43 . 14 . 3 


7.3 49 • 14 . 
ao 


''9 9+ 

IS 



d.ii I 28 

670. After die (kme manner may this following queflion and 
fuch like be refolved, tz/z. lyh^n lOO dls of linen-cloth cofts 
30A i8x. 9^1 what is the price of i elH Anfw* 6/. ,zd. 
ifirtb. 

m. I s. d. EIL 
lOQ ; 30 . ilT . 9 «: 4I - 
20 



f£iV7. 61 18 

12 

i'^nM 2 I 25 
I 4^ 

Fartb. i \ 00 



67ii» 
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671* When the given gain of (or allowance for) 100 irite-. 
gers confifts of fome number of pounds, together with fome 
aliquot part or parts of a pound, the operation .will be little dif* 
ferent from the laft-mentioned Examples, as may appear by 
the refolution of the fubfequent queftion, vt%. what muft be 
allowed for 2156/. 13/. /^d. at the rate of 6/. 15/. for 100/, 
Anfw. 145/. Ill* bd, thus found* Firft multiply the faid 
2156/. 131. ^d. by 6 (the number of pounds in die given al-^ 
lowance 6/, 15/.) mer the' manner of the laft Examples, and 
fubfcribe the produ£t which is 12940// under the line; then 
Jiiice i$s. are equal to 4/. tpgether with ^/. take i of 2156A 
13J* 4^. which is 1078/. 6j. %4. likewife ^ of the faid zi^tL 
13/. 4 i. to wit, 539/. 31. 4d. and having fubfcribed thefe 
C]|uotients under .the product firft found, add them all together, 
and find 14557/- 10 J. od. the total produdl, with which pro- 
ceed as in the former Examples ; and fo at length the Anfwer 
is found to be 145/. 1 1 1. 6^. View diligently the operation, 

/. L I. s. d 

100: 6j :: 2156 . 13 . 4 

6i 



12940 . 0.0 
1078 .6.8 

539 • 3 • 4 



145 I 57 . 10 . o 
20 



II 



SO 
12 



6 I 00 

672. By this Rule, Brokage, Commiffien, Provlfion, Storage, 
Infurance, &f. are workM, having no refped to time. 

Example i. Unto what conies the CommifliQn of 356/. 17 J, 
Jlid. at 2t percent. 



^«-* ■y^'i'9^ 
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* 
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18 : 
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99 ; 


14 : 
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Example 2. At i\ per cent, what comes the 3rokageof 198/. 
lis, 7 a. to ? . 

i) 198 : II : 7 

49 : 12 : ID : I 



2t 1 48 : 4 'v S : i 
20 



9(64 

12 Anfw, 2/. gs.ildi 



73 



^l9S 



673. But qiieftions of this natute are more conci/ely and 
readily worked by this 

Rule. Divide the given fum by the aliquot part, that the rate 
of the Conimiffion or Brokage, Wf. is of 100 /> ' As for in- 
ftance, in the laft Examples. 

Example i. The Commiffioin being 2I per cenh which is the 
40th part of 100/, Therefore 

4 I 6) 25 I 9/. I7X. 11^. i 



Anfiv, 



6 : 09 : iz : ^ 



Example 
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Bxmnpte %. The Bcokage being li pereent. which isAe 8oth 
purtofiooA Tbcrelore 

8 |o} 19 I 8/. us. j4i. 

'■I II " II ■!■ ■■ !■! ■ III il> II , 

Anfw 2 : 09 : 07 : i 

€74. When Time is co ncern ed, 
^ JCm, Multiply the principal by the intereft of 100/. for the 
time required, and the product (»riking oS two figiires on the 
ri^t-hand) is th^ anfwer? 

Examplti. What is the intereft of 479/. lis. for two 
jcarS) at 44 per ctnt. per annum* 

.The intmft of xoo/. for twojrears' at 4^ percent, is 9/, 
Therefore 

4-79 ' iS 
9 



43 »9 : 

20 


02 


'|?J 




'I't 





3 I 36 Anlw. 43/. 03f^ 09 J ^ 

ExempU. What is th(s intereft of 571 /. 15/. for 8 months^ 
^ bper cent, per annum f 

The intereft of xooi for 8 mondis, at 6 pereent. h ±L 
Therefore ^ 

571/. xss. 



4 



22 j 87 : 00 
20 



17140 
[12 



•mmmm. 
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N9Ui If* it be for 3 months, at c ^ ant. ^anHum^ then 
you need onlv add i of the princip^ to itfelf^ woridng^u befoi^ 
direftcd, fcf^! 

675. Since the intereft of any principal^ 



at|^'|^«»;;fJ|| 



Monthsi. 



t 



3 J ^20 

i% juft fo man^ killings as it has pounds. Therefore, 
(I.) What is 379/. i5i. for 12 months^ at 5 per cent, f 
iji.) What is 461/. 12T. 6rf. for 10 months, at 6^ c^/./ 
*lo 37I9 : 15 2|o 41I6 : 12 : td^ 

• ■ ■ ■ I '• ■■■.■'--■ ■ - I _ 

Anfw. 18 : 19 : 9 Anfw, 20 : 16 : 7I 

3.) What is 427/. 13X. qd. for 20 months, ^t^fereenUf 
) What is 927/. lis. jd. for 15 months, at 4. per cent, f 
2I0 42|7 : 13 "9 aib 92I7 : ii-: 3 

Anfw. 21 : 7 : 8| Anfw. 4Cf : 7 : 6| 

676. Hence, to find the intereft of a g^cn princ^, ftr any 
other time, 

Rule. Take parts, for the time required, out of the time 
affixed. fk 

Thusif the intereft of 379/. 15 j» for 12 months, at 5 ^ 
r^/. is fo many fhiDings, then for 6 months, it is the i otCo 
many (billings, or fo many iix-pences ; and for 4 months the | 
of it, or fo many groats, as the principal has pounds. 

Example i • What is the intereft of 279/. 1 1 x. for 4 months^ 
at ^percent. ? 

ajo) 27I9 : II 



■«■»• 



3) 13 : 19 : 6i 

Anfw. 4 : 13 : 2 

Example 2. What is the intereft of 197/, us. for 2 monthst 
^6 ptr cent. ? 

2;o) 19I7 : II . ^ 

5) 9 ' n ' 6^ 

i^ Anfw. I : 19 : 6 
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Exaif^2* What 13491/* 171. io</. for 5 months, at 4 

ajo) 49I1 : 17 : 10 
3) 24 : II : 10^ 

Anfw. 8:3:111 

ExoTnph ^ What is 279/. lu. id. for 7 1 months, at 4 
per cent, f 

2|o) 279 : II : 8 

2) 13 : 19 : 7 . 



Aniw. 6 : 19 : 9^ 



For what odd money is adjoined to the principal, value e\'er]r 
20 J. as 12^. and lefler fams in proportion. 

677. Intereft fo^dap. 
To find the exa& number of days between any two given 
times, without any Book or Table. • 

This is done by carrying in memory that old diftich, viz. 
'Thhty days has SipUmker^ Jpril^ yum, and Islvuernber, 
February has twenty-eight alone ; all the reft have thirty-one* 

And according to this reckoning, the year contains 365 daysj 
therefore, for irulance, 

T© find the number of day^ between the 7th of "Jtrnty 1701,- 
and the \^o{ September, 1703; fay thus. 

From the 7th oijune 1701, to the 7th oijune 1703, 1^365 

2 



730 
or two years. 

From the 7th of 7^«^ "1703, to the end of the fame 

month is ■ ' ■ 23 

. . : . Thenin ? ^"'^V"^' 

^ From which to the 15th c^i September ^ is-*— — » ■ . —15 
So that from the 7th of June 1701, to the 15th 7 , « 
of September 1703, U^ '-1 1- \ ^y^ ^S© 

Note, That i day muft be added to every 4 years contained 
in the time. For ever/ fourth year, being Leap-year, Fehruary 
has then 29 days. 

After this manner may any number of days, even to j.or 
^ of a day, be exa£Uy and readily difcovered. Now, 
' ' 678. 
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678. If the intereftof 100/. principal forone whole year. Or 
365 days be known, the fimple intereft of any other, prlnci-. 
pal, for any number of days' more or lefs than 365, may be 
found out by the following Rule, viz. 

Multiply thefe three numbers, according to the Rule of con- 
tinual Multiplication, to wit, the given intereft of roo/. for a 
year, the principal, whole intereft is required, and the number 
of days prefcribed, referving the laft produft for* a Dividend : 
Alfo' multiply 365 by 100, and referve this produft for a Di- 
vifor : Laftly, foiifli Divifion, fo fhall the Quotient be the in- 
tereft or gain fought. 

Note her e^ That the two principals, to wit 100/. and the 
other propounded, are fuppofed to be of one and the fame de- 
nomination : Alfo the intereft requii:ed will be of the fame de- 
nomination with the given intereft of 100/. 

For an Example of this Rule, let it be required to find out 
the intereft of 400 /. for a week or 7 days, at the rate of 6/. 
for 100/. for a year, or 365 days : Firft multiplying thefe three 
numbers 6, 400, and 7 continually (wz. multiplying 6 by 400, 
and the produft thence arifing by 7 j the laft produdl will be 
x68oo for a Dividend ; alfo multiplying 365 by 100, the pro- 
dud is 365,00 for a Divifor : Laftlyrflividing 16800 by 36500 
(after cyphers at pleafure are added to 16000) the Quotient , 
(according to Art. 401.) will be difcoVcred to be lius'Pecimal 
4602, which is equal to ^s, %di if. 

' 679. The reafon of the above-mentioned Rule for the coin-{ 
puting of intereft for days, will be manifeft by this foUqVwitg) 
way of folvmg the fame queftion by tWP fin^e Rules :^T.hne^ 
vix. ^ , . , . . 

L 100 : 6 :: 400 : -^— ' . 

. . ^ 100 

'^ ^ • 100 ' . 365^x100. :_, 

680. Or the fame will appear from the univerfal Rule of 
proportion. Chap. 30. Art. 406. * 

Princip. Inter. Days. 
Conditional Terms 100 6 365 ' 

Correfponding 400 A 7 

Now it is evident that the principal and. time produce the 
intereft. 

Therefore A s= 4^21721^ as above. 

365X100 

681. 
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68r« Ifotce it a^ars, that the abore diteded operatiODi 
ttt^^ be often contraaed by die method in Aru 266. - 

682* Biit the moftconcile way of computing the intereft i^ 
bjr ufing Dedmal Fra^ons ; for Example, if it be rejquired to 
ml llie intereft of 2156/. 13/. 3^* for 6^ years, 9t^\Lpef 

1156/. 13x4 3^ sa 2156,6625 and 4^/. *r 4,5 

5i4 Multiplier inverted* 



-> ■■ 



862665 
107833 



^tf 



9704,98 this ]^toklu& divided hf 



100 tvffl be 97,0498 6|s=6,75 

57,6 Multiplier inverted* 



iMSrin*«ibMrfMriMb 



5822998 

679349 
48525 



«M 



Anfw. 655,0862 = 655/. IX. ili. 

m 

t$^^ And to^ prevent the trouble of dividing by 365 in ever^f 
coi&putadon of intereft for days, the following Tables have 
been calculated ; the firft term of each of which, is the intereft 
of i/. for one day at the|ivei\ rate } that is, ,000136986, the 
firft number of the Table of 5 percent, is found from 

I ■ ■ > ^ ] the general Rule ^ven in Art. 678, 679, and , 

68o. Ajnd the other numbers are made by Addition ; the fe-* 
cond number being the double of the firfts the third the fumof 
the firft and fecdud) &r^. 
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^ABLE S of Simple Inter eft ferving at any rate 

for any time. 



2 per cent, 

I ,0000547945 

2 ,0001095890 

3 ,0001643836 

4 ,0002191781 

5 ,0002739726 

6 ,ooQ328767i 

7 ,0003835616 

8 ,0004383561 

9 ,0004931506 
10 ,0005479452 
20 ,0010958904 
30 ,0016438356 
40 ,0021917808 
50 ,0027397260 
60 ,0032876712 
70 >oo38356i64 
80 ,0043835616 
90 ,0049315069 

100 ,0054794521 
200 ,0109589042 
300 >oi64383563 
Months. 
3 >oo5 

6 ,01 

9 jO^S 

Years. 

1 ,02 

2 ,04 

3 »o6 

4 »o8 

5 >io 

6 ,12. 

7 ^H 

8 ,16 

9 >i8 

10 ,20 



■mw* 



3 per cent. 

,0000821918 
,0001643836 
,0002465753 
,0003287671 
^0004109589 
,0004931507 
,0005753425 
,0006575342 
,0007397260 
,0008219178 

,0016438356 

,0024657534 

,0032876712 
,0041095890 
,0049315068 
>0057534246j 
,0065753425! 
,0073972603 
,0082191781 
0^64383562 

0^6575343 

^0075 

,015 

.0225 

»03 

,06 

,09 
,12 

,18 
,21 

»27 
,30 



ii per cent. 



0000958904 
0001917808 
0002876712 
0003835616 
0004794521 
0005753425 
0006712329 
0007671233 
0008620137 
0009589041 
0019178082 
0028767123 
0038356164 
0047945205 

0057534247 
0067123288 

6076712329 

0086301370 

0095800411 

0191780822 

0287671233 

00875 ■ 

0175 
02625 

035 

070 

105 
Z40 

175 

210 

24s 
280 

31S 

'^50 ^___ 



^per 



3o6 
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4 fir cent, 

I ,0001095890 

2 ,0002191780 

3 ,0003287671 
4. >ooo4383s6i 
5 ,0005479452 
,0006575342 
,000,671232 
,0008767123 
,0009863013 
,0010958904 
,0021017808 
,0032876712 
0043835616 



I 

9 
10 

20 

30 
40 

50 
60 



r 
80 

90 



4,1 per cent. | 5 per. cent. 



20a 
300 

3 
6 



I 

2 

3 

4 

i 

9 
10 



,0001232877 
,0002465753 
,000369^630 
,00049^1506 
,0006104383 
,0007397259 
,0008630136 
,0009863012 
,0011095899 
,0012328767 
^0024657534 

,0036986301 

,0049315068 

,0054794520 I >oo6i 643835 

,0073972602 
,0086301369 
,0098630136 
,0110958904 
,0123287671 
,0246575342 
,0369863013 



0065753424 
0076712328' 
0087671232 
0098630137 
100U0109589041 



,0219178082 

,0328767123 

Mouths, 

,01 
,02 

'O3. 



Years. 



,04 
,08 

,\2 
,16 

,20 

j24. 
,28 

>3^ 
.36 

,40 



,01125 
,0225 

>0337S 



,0001369863 
,0002739726 
,0004109589 
,0005479452 
,0006849315 
,0008219178 
,ooo95$904x 
,0010958904 
,0012328767 
,0013698630 
,00273^7260 
,0041095890 
,0054794520 
,006849315a 
^008219 1780 
,0095890410 
,0109589040 
,0123^87671 
,0136986301 
,0273972602 
,0410958903 



, 



.•45 


,05 


,090 


.10 


.»35 


''5 


,180 


,20 


.225 


>25 


,270 


,30 


.315 


.35 


»36o 


,40 


,405 
»45o' 


.45 

.50 



0125 

,025 

>037S 
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I 



I 
2 

3 
4 

5 

6 

7 
8 

9 

16 

20 
3© 

40 

50 
60 

70 

80 

90 

100 

200 

300 

3 
6 



I 

2 

3 

4 

5 
6 

I 

9 

10 



6 ^^r cent, 

0001643836 
OQO328767I 
000493X506 
000657^342 
OOO82I9I78 
00098.63013 
0011506849 
06 I 31 50684 
0014794520 
0016438356 
0032876712 
0049315068 
0065753424 
OO82I9I78I 
0098630136 

01 15068492 
013 1506848 
0147945206 
0164383562 
0328767124 

0493150686 

M 
015 

03 
045 

Y 

06 
12 
18 

24 

30 
36 
42 

48 

54 
60 



onths. 



ears. 



7 percent, 

OQO1917808 
0003835616 
0005753424 
0007671232 
0009589041 

001 1506849 

0013424657 

0015342465 

0017260275 
OOI9I78082 

0038356164 
0057534246 

0076712328 
C0958904II 
0115068492 

0134246574 

01534-24656 
0172602738 
0191780822 

038356I64A 
0575342466 

QI7S 

035 
0525 

07 

2i 
28 

35 
42 

56 
63 

70 



ifercifft.^ 

\ 
,000210X780 

,0004383561 
,0006575342 

,0008767122 
,0010958904 
,0013150684 
,0015342464 
,0017534244 
,0019726026 
,0021917808 
,0043835616 
,0065753424 
,0087671232 
,0109589041 
,0131506848 
,0153424656 
,0175342464 
,0197260273 
,0219178082 

>0438356i66 
>o657534249 

,02 
,04 
,06 



,08 
,16 
,24 

»32 

,40 

,48 
>56 
,64 

»72 

,80 



tmnmit 



^»tm 



^1 
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684» The ftrft column of every page being time, agalnft it 
ftands the intereft of one pound for that time, at the rate per 
cent, fpecified on the top of the column, and at the fame view 
rou have the intereft of lo/, loo/. looo/. and all in one 
inc. JLct the intereft of 500/. for 73 Days at 5 per cent, be 
required. 

Then, againft 70 days ftancb ,0095890410 

' Againft 3 days ftand$ ,0004109589 

Therefore the intereft of i /. ? is JO099999999 

for 73 days > • • - ) or ,01 

Novr iince the intereft at 5 per cent, for 73 days, 

/. /. 5. </. 

Of I- is .01 or 2 : I 

That 6f 10 is -lo or 02 ; o : o 

And of 100 is i.oo or i : 00 : o : o 



Alfo of I.I I or I : 02 : 2 : J 

So that one pound after that manner being found to be the 
intereft of 100/. at 5 percent, per annum for 73 days, 5 times 
that money, to wit, 5/. m«ft therefore be the intereft of 500/. 
Again, if tiic intereft of iii /. at the fame rate and for the 
fame time were required ;• take the total of the above fums for 
an anfwer, being l.ii, or i/. 2^* 2^^. So that let th^ given 
principal be what number of pounds, (hillings TSiA pence it ' 
will, it may be either taken in parts, as ml, above, .or by 
multiplying the intereft of one pound by the given principal; 
fo that no fum, at any of the inferted rates or time, can require 
more than one Multiplication. 

685. Although this is calculated only for ten years, beyond 
which time fimplc intereft feldom happens, yet the intereft 
from thence for any longer time may as eafily and readily be 
found, viz. 

Example, Unto what amounts the intereft of 79/. 15/. for 
16 yeare and 73 days, at ^ per cent, perafmum? 

.The intereft of ^° y^^' P '5o 

I/, for f 6 years |s ,30 

J 73 days is ,oi 



Therefore the mtereft of I /. ?. ^ »v. i-vit 

for 16 years 73 days 5 '' '^^ "^^^'^^ multiplied by 

the principal produces die anfwcr. 

3 79'75 
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79.75 . 

7975 
63860 

64,5975 Anfwer 64/. lis. \t\^d. 

686. Likewife may the intereft of any fum at any other rate 
per cent, whatfoever be readily found, according to the directions 
in Art, 675, 

' Examples. What comes the intereft of 432/. los, fo^ i 
year^r, at 54^/. percent, per annum? 

Pirft take the intereft of one pound for the given 7 r 

time at 5 per cent, per annum^ which is ' — 1 ' ^ 

To which adding one tenth ■■ , .00625 

gives the intereft of one pound at 5^ per cent, ■ ■ » J0687S 
Multiply'd by th6 given principal ■ ■ ' 432,5 

34375 
13750 
20625 

27500 



MPk 



Anfw. 29/. I4J- di\d. 29,734375 

\ 

687* When an annuity payable yearly is in arrear for any 
number of years, and it is required to know what the fame will 
amount to, fimple intereft being computed for every particular 
yearly payment, from, the time it became due, until the end 
of the term of years, the Work* will be as in this following 
Example, vi%. If an annuity, or yearly rent of 134 A 10 J. 6^. 
be all forborn till the end of 4 years, what will it dien amount 
to, fimple intereft being allowed at the rate of 6 per cent, per 
annum^ for each yeai*'s rent, from the time on wnich It wa» 
due, until the end of the faid term of 4 years ? Anfw. jf86 /. 
lOi. 6-rVo^. 

It is evident by the queftion, that at the rate of intereft pro^ 
pofed, there muft be computed the intereft of 134/. 10 i> 6rf. 
(due at the third year's end) for one year (to wit, the fourth 
year ;) alfo the intereft of the like fum due at the fecond ypar^s 
end, for 2 years (to wit, the 3d and 4th years ;) likewife th^ 
intereft of the fame fum due at the firft year's end for three 

X 3 years 





\ 




/. 


s. 


d. 


X 


is 


* 


. 8 : 


I : 


S,i6 


b 


IS 


• 


. i6 : 


2 : 


10,32 


>3 

1 


IS 


• 


• 24 :. 


4 : 


3'48 


[ 


is 


• 


. 538: 


? : 
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years (to wit, the fecond, third, and fourth years:) All which 
intereft being added to the fum of the the four years rent, the 
total fum ihews what the faid annuity Will amount to at the 
end of the faid term of 4 years. 

Explication^ 

The intereft of ^34 A loi. 

6d, at 6 per cent, per ann, 

for 

The fum of the 4 years rent 1 

(to wit, 4 times 134/./' 

JOS, 6d.) J 

• All which added together, T 

give the anfwer of the f 586 : 10 : 6,96 

queftion, to wit, J 

688. When it is required to find out how much ready 
money will fatisfy a debt due at the end of any fpace of time 
to come, by rebating or difcounting at a given rate of fimple 
intereft, it may be efiefted.by this Kule, viz. firft, find out the 
intereft of 100/. at the fettled rate of intereft, for the time 
which the ready money is to be paid before-hand ; then ad- 
ding the intereft fo found to 1 00 A make always the fum of 
that s^ddition the firft term in an operation of the Rule of 
Three j 100/. the fecond term 5 and the debt propofed to be 
fatisfied the third term ; Jaftly, the fourth proportional found 
put by the faid operation, will be the ready money which 
ought to be paid in fatisfaftion of the debt propounded. 

' Example i. If a debt of 100/. be payable at the end of a 
year to come, how much ready money will difcharge that debt, 
oy rebating or difcounting at the rate of 6 per cent, per annum? 
Anfw. 94/. 6sf 9^, 2 fir. very >iear j for by the Rul^ of 
Three, 

106': ICO :: 100 : 94,3396 -f- 

That is to fay, if ip6/. (which is compofed of 100/. princi- 
pal^ and 6/. intereft) proceeds frorn ico/, principal forDorn 
for ^ year, what principal forborh for a year dops 100/. (com- 
pofed of principal and intereft) proceeid from ? Anfw. 94,3396/. 
-|-, (or 94/. 6 J. g\d, very near) principal money; therefore 

?4/. 6s. g-d. in ready money, is of equal value witli 100/. 
ue at the end of a year to come ; for if the faid 94/. 6 s, 
g{d. be put forth at intereft for a- year, at the rate of 
^ per cent. ^ per arinum^ it will gain 5/. 135. Q.{d. very near, 
which together with the faid 94/. 6s. c)\d. makes the ipp/. 
firft propofed to be difcharged by rebate. 

Example 
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ExampU%^ IfiSoi. I ox. bie papble at*the end* of 37 cfeys 
to come, how much prefcnt money will difcharge the faid debt, 
by rebating after the rate of 6 per cent, per annum f Anfw. j^8 /. 
14s, jii +, as by the following operation is manifeft. 

days. I, days. J. ' 

I. 365 : 6 :: 73 : 1,2 

/ /. 7. /. 

II. 101,2 : 100 :: 150,5 : 148,7154 + 

That is to fay^ firft, I feek the intereft of 100/. for 73 days, 
at the rate of intereft propofed, by the above procefs, or by 
the Table? Anfw. It-*^/. or 1,2/. Then adding the faid 
1,2 to 100, fay, if 10142/. principal and intereft, payable at 
the end of 73 days to come, be equivalent, to lOO/. ready 
money, what ready money is 150/. 10 s. (or 150,5.) payable 
at the end of 73 days to come' equivalent unto ? So by 
multiplying and dividing ^(according to the Rules of Decimal 
Multiplication and Divifion explamed in Cbap. 28. and 29.) 
the Quotient or anfwer df the qucftion will be found 148,7154 
+ ; that is, 148/. 14X. 2i^' "f"> for ^^ Decimal ,7154^ 
being valued according to jfrt. 365- will by infpeflion only be 
difcovered to be 14 j. 3i-</. which Rule I (hall here once 
for all, advife the learner to be well acquainted with. 

The Proof. . . 

Seek what the ready money found as aforefaid will gain, in 
fp 'much time as it is paid beforehand, at the rate of intereft 
propounded : Then having added this gain to the faid ready 
money, if the fum be equal to Ae debt iSrft propofed to be fa- 
tisfied by rebate, the ready money was rightly found gut So 
the laft txample wijl be thus proved : 

/. /. /; /. 

100 : i,z :: 148,7154 : {^^jHS 
Which fourth proportional 1,7845 being added to 148,7154, 
the fum win be 150,^999 +> which does not want a farthing 
of 150/. 10 s. the deot firft propofed. 

689. When it is required to find the^efent worth of an an- 
oujiy, by rebating or difcounting at a given rate of fimple in- 
tereft, the operation will be as in the following Example, viz. 
How much prefent money is equivalent to an annuity or rent 
of looV. per annum^ to continue 5 years, rebate being made 
at the rate of 6 /. for 100 /. for one year at fimj^e intereft ? 
Anfw. 425 A 18 i. Qid. very near. 

X 4. ^ It 
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It is mai'iifeft tfiat there muft be computed the prefent worth 
of lOo/* due at the firft year's end, alio the prefent worth of 
lOo/* due at the fecond year's end, and in like manner for the 
third, fourth, and fifth years j all which particular prefent 
worths being added together, the aggregate or fum will bf the 
total prefent worth of the annuity. 

The operation by Decimals is as follows : 



X. I io6 

2. 112 

3. 118 

4. 124 

5. 130 



/. 


/. 


100 :: 


100 


100 :: 


100 


100 :: 


100 


100 :: 


roo 


100 :: 


100 



/. 

: 89,28571 -L 

'- 84*74576 -- 
: 80,64516 + 

: 76,92307 + 



Anfw. 4^S>9393^ + 



1 



mmim 



CHAP. XLI. 
Of Compound Interest. 

, . / _ 

690. ^^^Ompound Interest is derived from the following 
\j fuppofition, viz. that the intereft of money ought to 
be punciually paid when due (which is commonly it the end 
of a year from the time of lending the principal) and that, if 
it be not fo done, then the faid intereft fliould be confidered as, 
and added to the, principal from that time ; and intereft be 
computed on their fum for the next year or other period of 
time. 

Suppofe, for inftance,' that icoA were lent for one year, at 
.5 per ce7it. then, if the 5 /. intereft be not paid at the year's 
end, there will arife a principal of 105 /. on which intereft muft 
be computed for the fecond year ; which by Art, 668, will 
amount to 5 /. 5 s. now, if this be not paid at the end of the 
fecond year, then, td the fecond year's principal 105/. add its 
intereft 5/. 5J» and the fum iio7. 5^. Will be the principal, 
on which intereft muft be computed for the third year ; and 
fo on for fucceeding years, 

691. But fince.the intereft of any fum of money for one year 
is found by the following proportion. Sec Art, 668. 

As 



jj^ 



f 300 

»-347»2875 



}The amount r i "j 
of3oo/.andU/ J 
Its intercft atl 3 fg 
, the end of (4J .^ 
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As 100/. : to its intereft : : the given principal : to its intereft. 
Therefore hy conipofition, fee ^^.553. Cafr^* " 
As 1 00/. : to lOoA + its intereft : ; the given principal : to 
the principal + its intereft, 

692* Whence the amounts of any given principal (fuppofe 
300/.) for any number of years (fuppofe 4) at any rate (fup-' 
pofe 5/.} per cent, may be foimd as follows, viz. 

315 ^ The amount 

330*75 
347*2875 

364,65 1 875 J the end 

693. But the principal, and the feveral amounts, are a rank 
gf numbers in Geometrical Progreflion, increafing in proportion 
as 100 to 105, or as I to 1,05. 

As will appear from their production, or may be proved from 
the equality of the produfts of any extreme and mean terms. 

694. Since by yfrt. 692. 

As 100/. : its amount :: any principal : its amount. 

Therefore 100/. : its amount :: i/. : its amount. 

'And I /. : its amount : : any principal : its amount. 

695* Now the amounts of i /. for any number of years at 
any rate per cent, (fuppofe 5/.) will be the powers ot (1,05) 
the amount of i /. for one year by Jrt. 693. and 547. 

696. Therefore, if the powers of the amount of i /. for one 
year' be firft calculated, the amount of any principal may bo 
found by* Multiplication only. 

Thus, if the powers of 1,05 be computed, they, with their 
inde^tes, will b^ as follow : 

12 3 4 i^c. indexes, 

1 i 1,05 . 1,1025 . 1)57625 . 1,21550625 ^c. powers. 

And the amount of 300/. in 4 years at 5/. per cent,, will bo 

the produdt of (1,21550625) the 4th power of 1,05, multiplied 
by the principal 300/. See the operation, 

1,2x550625 

300 ^ 

364,65187500 

697. In order to facilitate the computations relating to conv 
pound intereft, the powers of the amounts of i /. for one year 
at the feveral rates therein mentioned, are inferted in the fol* 
lowing Table. 

TABLE 
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The ConflruSfion of the preceding Table, 

698. The numbers i, 2, 3, 4, ^c. to 60, in the firft co- 
lumn on the left-hand fignify years ; the numbers 2, 3, 3', 
A> 4i> 5» ^» 7> *"^ ^' placed at the head of the reft of the 
columns, denote rates of intereft for 100/. lent for a year, and 
the numbers fet in the feveral columns under thofe rates of 
intereft, are the powers of the numbers which ftand on, the 
firft line, which are found by continually multiplying by thofe 
numbers. Thus in the column under 5. 




The calculation of which numbers will be very eafy, if per- 
formed according to the following method : 

To 1,05 
Add 525 =1,05' X ,05 = ^'5X1,05 

The fum =1, 10:^5 = 1,05 . X 1,05 

Add = 55125 = 1,1025 X ,05 5= a'^ X l^lO^S 

The fum = 1,157625 = 1,1025 ^ ^'OS 

Add 57881 = 1,157, '^c. X ,05 = 5's Xi,iS7»^'- 

The fum c= 1,215506 = 1,1575 Wr. x 1,05 

699. Problem i. 

The Principal^ Rate^ . and Time being given^ to find the 
Amount, 

Example. What will 136/. 15 x. 6d, be augmented to, be- 
ing forborn 20 years, intereft upon intereft being computed at 
die rate of 6 percent, perantum? Anfw. 438/. 13J. i^d, very 
near, which is thus found out. 

Firft, looking into the 7th column of th« above Table, 
to wit, that column which nas the figure 6 placed at the hcad^ 
of it, right againft 20 years is the number 3520714, which 
ihews' that i /. being continued 20 years at 6 per cent, per an- > 
num^ compound intereft, and all forborn until the end of the 
faid term, will be augmented to 3,20714/. (that is, 3/. 4^. 
id, 2/. and fomewhat more;) therefore after the .1 51. 6d, 
in the queftion is reduced to tiie Decimal ,7755 multiply the 
faidtabular number 3,20714, by 136,775 (the principal pro- 
3 pounded 
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. pounded in th^'queftion), fo the produft will be 438,6565, 
.^c. that is, 438/. 13 i. i\d. for the anfwer of the queftion* 
View the operation here following : 

136,7750 
41702,3 



4103250 
273550 

9574 
137 

.' 54- 
438,6565 



< • • • 

700. Problem 2. 

^e Princifal^ RaU^ and Amount being given^ to .find the 
Time. 

Example. A perfon having lent 136/. 15 y. i>d, at 6/. per 
cent, compound intercft, received 438/ 13J. \\d. in full pay- 
* ment ; how many years was the money out of his hands ? 
. Divide (438,6565) the amount, by {136,775) the principal 
and find (3,207, £5ft\) the Quotient, or the neareft number tp 
it, in the Table, in the column under (6) the rate : So (hall 
{20) the number ftanding in the left-hand column, cvfen there- 
with, be the time required ; exaft, if the Quotient be cKaftly 
found in the Table, or nearly ioy if otherwife. 

701. Problem 3, 

The Principal^ Ttme^ and Amount being ^iven^ to find tb^ 
RaU. 

Example, A perfon having lent 136/. 15 f. 6d. received in 
full payment thereof, at the end of 20 years, 438/. 13 x. i^rf. 
at what rate per cent, was compound intereft computed ? 

Divide (438,6565) the amount, by (136,775; the principal, 
and find (3,207, £?f.) the Quotient, or the neareft number 
thereto, in the Table, on ^ line with the given time (20) ; 
fo fhall (6) the number at the head of the column be the 
rate required ; exadt, if the -Quotient be exadlly found in the 
Table, or nearly fo, if otherwife. 

After the fame manner, the numbers belonging to any of 
the other rates of intereft mentioned in the firft Table, are to 
to be ufed. 

702. 



i m 
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702. When an annuity payable yearly is in arrear for any 
number of years, and it is required to know what the fame will 
amount to, compound intereft being computed for each parti- 
cular payment^ from the time it became due until the end of the 
term of years, the Work will be as in the following Example, 
vi%. fuppofe an annuity of 300/. payable at yearly payments be 
forborn, and all unpaid until the end of four years ; the queftion 
is, what will then be due, compound intereft being computed 
at the rate of 5 per cent, per annumj for eyery yearly payment 
from the time it becomes due, to nie end of the faid term of 
four years? Anfw. 1293/. os. ^d. 

It is evident by the queftion, that there muft be computed 
what 300/. due at the third year's end will be augmented to in 
one year, (to wit, the fourth year) at 5 percent, Alfd what 
300/. due at the fecond year's end will be increafed to in two 
years, (to wit, the third and fourth years ;) likewife what 300/. 
due at the firft year's end will be augmented to, ih the three 
following years, (to wit, the fecond, third, and fourth years) 
all which fums being added to 300/. ^the payment due at the 
end of the fourth y^ar, which is incapable of any improve- 
ment,) the aggregate or fum will be the total money in arrear 
at the ^d of the fourth year, to wit, 1293,0375/. as may ap- 
pear by the following operation, vi%. 

I. 
-The laft payment of the annuity due at the end \ ^ 

of Ac fourth year is — — 3 ^ 

Again the 300 /. due at the third year's end, 7 
will in one year, after the rate of 5 per cent, f 3x5 

be augmented to ■ ^ 3 

Alio 300/. due at the fecond year's end will inl 
two years, at the rate of 5 per cent, per an- L ^,q 
numy compound intereft, be increafed to, (as f ^^ ''^^ 

appears by Art. 692.) ; —J 

In like niianner 300/. due at the iirft year's end, 7 o 

will in three years be augmented to ' J ^^' ' 75 



The fum due at four years end Is ■ 1293,0375 

703. The invention of the numbers before-mentioned being 
* well examined, it will appear, that if an annuity or rent pay- 
able at yearly payments be improved to the utmoft at intereft 
upon intereft, and all forborn or refpited to the end of certain 
years, the total then due will be tlie fum of a Geometrical 
ftogreffion confifting of as many terms as there are yearly 
payments, the firft of which proportionals is the annuity or rent: 

And 
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And the .fecond proportion^ proceeds from the firil in the fame 
rate as 105 proceeds from loc, if the rate of intereftrbe $per 
cent, (of as 108 proceed? from xoCj \i the rate of jntereft be 
S per cent < ice.) and fo likewife the third from the fecond, the 
fourth from the third, ^c. after the manner pf the operation in 
jfrt. 69^.) 

704. T^je ConJiru£}ion of the followi/ig Table IL , 
Upon the aforfefaid ground^, the following Table II. is cal- 
culated, to ihew what one pound Annuity, payable at yearly 
payments, and forbom any number of years under 6 1 wiu 
amount to, by computing intereft upon intereftj at any of the 
rates exprefled at the head of the faid Table* 

And the fame Table may be eafily compofed, by the addition 
of the numbers in the preceding Table I. in this manner : 

To I ftanding under 5 in the latter Table, 

Add 1,0^ the firft number in the former Table^ • 

Makes 2,05 the fecoild number in the latter Table. 
Add I, J 02 5 the fecond number in the fornler Table, 

Makes 3,1525 the third number in the latter Table. 

Add 1,15763 the third number in the former Table, 
Makes4,3ioT3 die fourth number in the latter Table, 

The numbers in the preceding Table I. ought to be c;on- 
tinued to more places than are there exprefled ; to prevent the 
errors,. which may happen by the adding of defedlive Decimal 
FnwStions. 
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705. 



7<55. 1%0 Ufe of the' pncnRng TitfcU. 

Pkoblem4» TifJrtfmityy tiffle and Rate btinggiveny U 
fndthiAmdunt. 

Exampk* If an annuity of %qL payaUe by yearly payments 
fdt.fifteea years, be all forbom o? unpakt until thie end of the 
find temii whs^t will it thexi amount tO| upon a computatioii 
tf intercft upon intereft, at thfe rate <rf 6 per eent. .per annum F 

In the dolumn which has (6) the nrte at the bead of it, and 
6n a line with (15) the time, you wiU find (23,27597) tha 
Amount of an annuity of i /. ijr the given time at die givei\ 
rate; multiply that amount (23,27597) by the annuity (20) 
fuid theprodu£l: (465)5194:0 or 405/. tos, mi^i^* will ba 
the iinfw^r. , View Ac fwlowing operation, 

20 



465ISI94O 



706. Problem 5. The Ainutty^ Jmunt and time being 
given^ to firnl the Kate. 

Example. A pcrfon who ha4 an annuity of 20 / . ftiffercd it 
to be in arrcar ftnr 15 years, fi|«d at the wid of that time re- 
ceived 46?/. I ox. 4tA in full payment} at what rate was 
compound intereft allowed hinl ? 

Divide (465^519, &^f.) the amount, by (to) the annuity, 
and find (23,275, 6fo) the Quotient or the neareft number to 
it, on a line with f 15) the timei fo (hall (6) the nfumb^r at 
the head of the column be the rate required ; exaft, if thq 
C^otient be «xt£Hy found in the TaWe, or nearly fo, if othet- 
wife. 

* * • 

707, Problem 6. Tie Jnnuiiy^ Amount etnd Rate bein^^ 
giveny Ufind the Time, 

Example. In what thne will an annuity of 20 A amoimt to 
465/. 10/. 4J</. ^wing compound intercft at 6/. per> 
fent. ? 

Dwide (465,519, £^f.) the amount, by (20) the annuity, 
lind find (23,275, (it,) Ae Quotient^ or the number neareft 
(o it, in the Column under (6) the rate ; fo fhall (15) the num- 
ber ft^ding in the left-hand column, even therewith, be the 
^ime required ; exaft, if the Quotient be exadUy found in 
tij^T^ble, orAearl^fo, if otherwifipf . 
•■ »' 
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708. Problem 7. l^e Amount^ TAme and Rate being giveny 
fo find the Annuity. 

Example, A peribn received 465/. lox. 4!^. In full pay^ 
Inent of an annuity, which had been 15 years unpaid, and was) 
^owed 6A percent, compouiid intereft: What was the anw 
0uity ? 

In t^e column which has (6) the rate at tb^ he^ of it^ 
and on aline with (15) the time, you will fin4 (23,27597)1 
the amount of an annyi^ of i L for the given time at thq 
given rate ; \>y which divide (465,519, £5ff.) the given. an)ount|| 
and the Qjiotiefit (20) will be the annuit|r rec^uin^. 

' 709. When a fum of mon^ is due at a time to come,J 
and it 1% rtsquired to know what it is worth in ready* 
money, rebate being made at a given r^e. of compound 
intereft, the Work will be the rcvcrfe of Arf. 692. viz.\ 
there muft be found a Geometrical IVogreffion whgfej 
firft term is the money propoft^d to be rebated, the fecohdj 
muft decrease or lefTen from th^. firft, the third from the f^-» 
eond, ^c. in fuch manner or rate as 100 decreafes fronv 1054 
^or as 100 from 108, If the rate of intereft be 8 per r^/.} thei^ 
if the progrefficMi be continued to a number of terms, more bM 
one than the number of years in aueftion, the laft tenawiljl 
be the required anfwer : 5o if 364,051875 /. be dine at the en4 
of four years to gome, it will be found to be worth in read]! 
money 300 A rebate beine made at compound intcsreft at 5 piff 
cent, as by the four following proportions is m^x\ifeft* ueoj 
Art. 692. 



f 36+5651875 
10? • 100 •• < 347.2875 

los .100.. ^^^o,^s 



3471^31875 

339^75 . 

31S 

300 



710. Upon this ground the following Table III. is cakiilsited^ 
to (hew what one pound due at the end of any number of years 
" to come, is worth in preient money, rebate being made, }t thq 
rates of compound intereft, mentioned in the faid Table j by 
the help of which, and of Multiplication, Queftions of Rebate 
for any fum propofed may be performed witjiout confideiable 
error. 
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711. The CanfinUfion of the preceding Table. 

The numbers i, 2j 3, 4, ^c» to 60,' (in the firft column on 
the left-hand) fignify years j the numbers 2, 3, 3 J, 4, 4^, 5, 6; 
7, and 8, placed at the head of the reft of the columns^ exprefi 
rates of intereft for 100/. lent for a year, and the numbers fet 
in the ieveral columns under thofe rates of intereft are a rank 
of the negative powers of the fame numbers, of v/^ich the 
numbers in Table I. were the affirmative powers ; and there* 
fore from Art. 410. it is evident that the numbers in this Table 
are the Reciprocals of thofe in Table L 

7I2» Let it be propofed to calculate the numbers in the 
column of 5 per cent. Divide unity by 18,67910 the laft num- 
ber in the column of 5 per cent, in Table I. ana the Quotient 
(0,053536) will be the laft number of that column in this 
Table ; or the prefent worth of i /. due at thfe end of 60 years 5 
The remaining numbers may found by multiplying continually 
by 1,05 as in Table I. 

The num- 
ber 
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0000 
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The following is the procefs neceflaiy to compute the three 
laft numbers. 

•To ,05353^ = ,8,679.19 

Add 2676 = ,053536 X 0,05 = ^-^ X 1053536 

Sum ,056212 = ,053536 X 1,05 ^ 

'^^^ ^^J == ,056212 X 0,05 = 25 X ,056212 

Sum ,059023 =s ,056212 X 1,0$ 
Add 2951 = ,059023 X 0,05 = ^^ X 5O59023 
,061974 =» ,059023 X 1,05. 

713. The Ufe of the preceding Table Hi. 

PRCfBLEM 8. The Amount^ T/W, and Rate being given^ to 
find the prefent Worth. 

Bxdmple, How much prefent mon^y will difcharge a debt 
of 356/. payable at the end of 7 years to come, and allowing 
yL percent, compound intereft? 

i In the column under (7) the rate, and on a line with (7) 
the time, yoii will find (,022750) the prefent worth of i /. due 
at the ena of the given time at uie given rate ; mi^ltiply that 
prefent worth (,622750) by the given amount (356I and the 
produd (221,699 or 221^ 145.) will be die preient wocth 
required. 

7 14. The method of finding the prefent worth of an annuity, 
may be explained by the following Example. 

Let it be required to find the prefent worth of an annuity of 
347,2875 L to continue 3 years, allowing compound intereft 
at 5/. per cent. . 

Now the prefent wordi of 347,2875/. due at the 7 

end -of I year will, by Prob. 8. be ■ J 330,7S 

And the prefent worth of 347,2875 due at the end ? 
of 2 years, will be ■ ' ' ' j 3*5» 

Alfo the prefent worth of 347,2875 due at the end ? 
of 3 years, will be ■ ) ^ ' 



Therefore the prefent worth of an annuity of") 

347,2875 to continue three years will be their r 945,75 

lum ■■■» ' ' ' ■ I I i> I ■■' J 
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71C Hence it will be very eafy to percciyc that the follow- 
ing TaWc IV. of the prefcnt worths of annuities of i /. 
may be compofed of die fucceffive fums of the numbers in 
Table III. in a manner fimiiar to that of compofmg Table IL 
from Table I. v/x. the firft number in every of the columns 
(except the column of years) in the following Table IV. 1^ 
die &me with the firft number in the like column$ refpetd^vely 
in the preceding Table IIL the fecond number In each of the 
faid column^ of the fourth Table> is the fum c^ the firft and 
lecond numbers in the x^pe(5live columns of the thivd Table ; 
the fUrd number in the iaid columns of the fourth Table, * is 
the fum of the firft, fecond and third numbers in the reipet^ive 
columns of the third Table : Or, yet more eafily thus, the 
third number in the fourth Table, is compoled of the third in 
the third Table, and of the fecond in the fourth ; the fourth 
nimber in die rourdi Table is compofed of the fourth in the 
third, and of the third in the fourth ; the like Is to be under- 
flood of the reft. But you are tp oUerve, dmt aceonfing to 
this method of coBfipofine the fourdi Table by Addition, the 
numbers of the third Table muft be continued to more frface^ 
than are therfc expreflU, to prevent errors arifing by the addition, 
«f dcfe6tive Decimal Fra^om* 
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PiLOB. 9* The Aimmtyy Time and Rout leing given^ U fini 
hi prtftniWsrthi 

' ExampU. What is the prefent worth of an an&ttitf of 56/4 
pet^ atmum^ to continue 21 years^ allowing compound intercft 
9tbL percent, per annum-f 

In tne column under (6) the rate, and oii a Ifaie iinth {ti) 
the time, you will find (11,76408} the prefent worth of an 
annuity of lA to contiilue the given tinie, at the giveiirate: 
Mukt]Hy that prefent worth (11,76408} by the annuity (56) 
and the pirodu£t (658978848^ or 658 A 15^, 9//.} will be the 
prefent wordi required; 

717. P&dB.'iOi The Afmuityy prefent Wdrih^ andTinii being 
gheny to find the Ratei 

Example, A perlbn fold an annuity df 56/. to continue 21' 
years, for 658/. 15 x. gd. at what rate was coihpdund intefeft 
computed ? 

Divide (658^78848} the prefect worth, by (56} thfe annuity, 
and find the quotient (11,764, &r.} or the lieareft number ta 
it, on a line with (21} the time, fo (hall (6} the number atthd 
bead of the column, be the rate required ; exaA, if the quo-* 
tient be exadly fotmd in the Table $ or nearly fo, if other-> 
wife. 

718. PROB. it. The Annuity^ prefent Worthy and Itaie Tfi^ 
ing given^ to find the Time. 

Example. A perfon bought an annuity of 56/. at 6/. per cent^ 
com{>oundmt6reft for 65^/. XjJi gd. how long was the an«^, 
huinr to continue ? 

I>ivide (658,78848} the prefent worth, by ($6) tfad jlilnulty, 
and find the quotieztt (11,764, 6f^.) or the neiareft number to^ 
it, in the Table in the column under (6} th^ rate ; fo fh^ (21)' 
the number ftanding in the left-hai|id coluifih, ^yen there- 
with, be the time required ; estaft, if the quotient be exa£Uy 
found in the Table ; or nearly fo, if qdkeiWife. 

719. Pros. 12. The prefent ff^erthy Time and Hate heing* 
giVeHj to find the Annuity. , 

Example. What annuity or yearly income, to continue 2f 
years, can be purchaled for 658/. 15^. <^d. allowing compound 
mtereft at '6/. ^^r^^»/. 

• In the column under (6} the rate, arid on the line lii^th (21) 
. the time, you Will find (11,76408} the pircfent worth ot an 
annuity of i L to ^ntinue during the given time, at the given 
ratei by this divide (658,78848} the given purchafe-money, 
and the quotient (56} will be the annuity required. 

Z 2 720, 
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720. But'ftrtli«r> tbe numbers of, th^faid fourth Table will 
^ £ri^fi^t:lhew, )«dv ihany years" purchaie an annuity to ^coti- 
tinue any number of years tinder 61 is worth, to ,be ifbld for 
proiei|t metiey, icompCMind intereft being computed at any of 
die (akt Hk^jes^ &> if jOu defire to know how many years piir- 
chafe an annuity ifliung out of lands for 21 yejurs^ to begii^ 
prefendy, is .M^^ortb) if it were to be fpid for ready money, when 
the current mteof intereft is 6 per cent. Seek in the fait co— ^ 
lumn of Table IV, for 21 years, and carry your eye frons 
dience eq^idiftant to the head^Iine of the Taple, till tou come 
under (, wbidi (as before has been (aid) iignifies o percent. 

if^ So in the fourth column you will find 1 1.76408, whereof you. 
^' need only conflScr 11*76, which (hews that the faid annuity is , 
Worth i I years purchale, (or 1 1 times one year's rent what- 
ever it be) and 76 parts of one year's purchafe divided into 
ico parts, or xx| years purchafe and litde more. . The fame 
annuity, when money was at 8 per (eni. was worth 10 years 
purchafe, and about ti? part of a year's purchafe more, as the 
number m, the column of 8 per cent, rig^t a^unft 21 years will 
cCfeover, 

721. As it yrould be too operofe to make Tables to all timei 
and rates, the ufe of thefe may be jrendersd more exteafive, by 
following the methods, delivered in the following Auxiliary 
Propoi^ns. ' * . 

722. Prob. 13. auxiliary to Prob. i. and 8. 
• 'Ttrfind the Amount^ or prefent JVarth of ih for a number of 
fietn greater than 60V ot any rate of Compoinid Inter ejf^ Jp^^" - 
fied in the ^failes^. 

^ Example. What will i/. amoimt to, in joo ycar$,. allowiag 
compound^ intereft at Sh per cent. ? ;. • T ;/ 

Find in the left-hand column of Table I. two or mxjk xumii^ 
bers (fuppofe 51 and 40) whofe fum will fnake (100) the given 
nhmber of years. Then multiply Ci2>04077 aiid^io,92i33)» 
the numbers coirefponding to them, in the column under (5} 
tie rate $ fo fii^ (i3i>50i25} the produ£t:, be the number re^ 
quired. 

/ The reafen of tM$ procefe wiD be "evident from Att. 414. 

' The prelent worth will-be found in the fame m^kmer by^ 
t^ing the numbers from Table IIL 
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7^2. Table V, auxUiaiy to Table L and TaMcIIL 



iQjiarter 

2 Quarters 

3 Quarters 



7.perCent. 



■«•• 



1 Quarter 

2 Quarters 

3 Quarters 



1,00*4963 
1,009950 
1^014963 



5 perCent. 



IperC^nt, 



1,007417 
1,014889 
1,022416 



6 perCerit* 



1,012272 
1,92469s 

1^037270 



1,044671 



ikperCt, 



4 pfrdnt,. 



1,008637 
1,017349 
1,026137 



1,009853 
j,Oi98o4 



1,029852 1^033564 



"J per Cent. Z perCent. 



I 



1,014674 1,017058 1,019426 
1,029563 1,034403,1,039230 



^kperCt, 



1,011065 
1,022252 



i>052053 1,059419] 



724. The foregoing Table contains, the amounts of J /. for 

I, 2». and 3 quarters of a year at the feveral rates thereii) 

mentioned^ being feverally three mean proportionals between r 

and the amount of i /. in i year at thofc rates : Thi?y. are fpun4 

by the method direfted in Art. 550. . 

< 

725. Prob. 14. auxiliary to Prob. ip and 8. 

To find the Amouni or prejent ff^crth of i\, for Tears eiff4 
^art£rs of a Tearj at any Kate of Compound Inter eft fpecifed 
in the Tables, 

Example. What is, the amount and prcfent worth of i /. fo|f 
14J years, at 5/. per cent. comt>oimd tnteteft ? 

Find by, Table I. the amount (1,979932), or by Table HI. 
the prefent worth (,505068) of iL ror (14) the number of 
years given at (5) the given rate. Find alfo by Table V. the 
amount of,iA for (3) the number of quarters riven {viz.. 
1^037270) : Then if the amount be required^ multiply j or i£ 
the preient worth be required, divide the former by the latter ; 
and the product (2,053724) will be the amount, or the quotient 
(,487499) will be the pfefent worth required ? 

726* Prob. 15. auxiliary to Prob« 4. and 9. 

To find the amount or, prefent Worth of ah Annuity of ihio 
continue a number of Tears greater than 60,^ at any Rate ofCom^, 
pound Inter eft fpeqfifd in the Tables. 

Example. What is the prefent worth of an annuity of i /• 
to conthiuc 100 years, allowing 5/. percent, compound in-* 
tcreft ? 

From the given years (100) take 60 the extent of the bc- 
foregoine Tables; and with the remainder (40) entering 
^ Z 3 TablQ.. 
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Tabic rV. Find (17* 15909) the prefent vmpik of an annuitv, 
(o continue that number of years at the givien rate : ]^d[vltipl5r 
this by (90535^6) the prefent wojth of 1/, due at the ond of 
60 years found in Table III. and to (>9 188^) the produ£l add 
(18,92929) the prefent worth of an annuity of tL to con- 
tinue 60 yts^ foy];»d i^ Table IV. fb flidl| thr fum ( X9y848||) 
be the prefent worth r^uiredf 

S27. Thereafon of this procefs depends on Art. 564. "'For 
le fun| of 40 terms of the Geometrical Progreflion in 
Table III* beginning at the 6ift term, be added to the fum of 
^e fijrft 6p terms \ the total will l?e the fum of lop X^rths^ the 
number reqiured. 

If the amount be required proceed in the fknie manner ipritl| 
Renumber? jn Table u. audi. 

728. Table VI. auxiliswy to T^cs H. and rV* 
{^ayments 



H^f yearly 
Quarterly 

• 

Fajrments 

Half yearly 
Quarterly 



Iperdnt, 



ij004975 
1,007469 



^perCiHt. 



1,00744s 
1,011181 



31 P^f" ^^• 



1,008675 
1,013031 



4, per Cent. 



1,009902 
1,014877 



41- />^ a 



1,011126 

1,016720 



SperQeni, 



< •*--■'■* . 



1,012348 
i,oi8ss9 



dperCent. 



7 perCent, 



T,0I478i' 1,017204 
1,022227 r,02588c 



3 perCenf, 



x,oi9870 
1,029519 



The numbers in the above Table are computed by a Theo* 
rem, giycn Bjr the jjiftly ccfcbratcd * Mr. De Moivrey in his 
TreatiTe'of Annuities ^n LiveV^ which the Reader who under- 
^ds Algebr^f may confult ; but as it cannot cafily be ex- 

Elained wthpiit that art, tl)c manner of its cpnftruftion muft 
e here omitted. 
• ^ .... 

729.. Prob. 16. auxiliary to PitOB. 4. and 9. 
^hf Amount dr prefent Worth of an Annuity of 1 1. payable 
h yff^^h payments, for an^ numhr of years, at any rate per cent, 
fpecified in' the Tabtes, being given \ to* find what the Amount 
or prefint Worth of the fame Annuity would be, if it were pay^ 
(ible by equal half-yearly or qudrterly Payments'. 
' Exaniple. What is the pfefent worth of an annuity of il. 
per annum, payable by equal (half-yearly) .payments, and to 
'continue 41 years, allowing compound intcreft at k percent. ? ' 



*?■ 



Multiply 



** 

k 



•JR.. 



r 
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Mtiltipl]r (i7»29437) theprdent worth of the annuity pay- 
able by yearly payments found in Table IV. by (1,01^.348) 
the number which, in Table VL ftands on a line with th<$ 
.word (half-vearly) and. under (5) the rate; and the product 
O79SO7910) will be the number required. 

730. P&OB. 17. auxiliary to Prob. 2» 3, 5, 6, 10, and x i. 
jyhen the Tinu or Hate canmt be ixa&ly obtained by the Tables y 

to approach nearer to the truth therein* 

Example. _ At what rate per cent, compound intereft, will an 
annuity of i/. to continue 8 years, be now worth 6/, 10 s.f 

Find in Table IV. on a line with (8) the time, the twso near- 
eft numbers to (6,5) the given prefent worth ; which in this 
cafe will be 6,59589, the prefent worth of fuch an annuity 
at 44 /. per cent, and 6,46321, the prefent worth of the fame 
at 5/, per cent, the firft exceeding the given number (6,5^ 
by ,00589, and the latter being ,03679 lefs than it. And 
the difference of the faid tabular prefent worths 6,59589, and 
6^321 being 0,13268 \ ufe the following proportion. • 

As (,13268) thff difference between the tabular prpfent 

worths. 
To (,5 J Ae difference between the tabular rates vlx. (5 — 4J-) 
So is (,09589) the difference between the tabular prefent 
wordi at /^\ per cent, and the given prefent wortii, 
. To (0,3613) the difference between the tabular rate 4| and 

the required rate. 
Then to the tabular rate 4,5 

Add the refult of the proportion 0,3613 

Tl^efym is the rate required nearly 4,8613 or 4/. 17^, n^d. 

The fame manner of proceeding w^l do ijs any othe^ ca(e, 
htetatis mutandis. 

731. If any queftions (houl^irife, in compound intereft, at 
different rates from thofe in thefe Tables, the method of their 
folution will not be difficult to a Reader, who underftands the 
man^ement of Geometrical Pxpgreffions, as taught in Chap. 35* 
and knows how to ufe Logarithmst 

But, if that be wanting, or if fuch queftions frequently occur, 
it will be beft to niake Tables for tl^at rate, in the manner dF 
the abpvie. 

73a. Prob|.em 18. To find the prefent worth of the Rever* 
fim of an Annuity ; having given the jf^nuity^ TiffH of fomr 
fnmctng^ Duration^ and Rate^ 

2 4 Exattfle. 
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C4Vif^ioid 
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Example. Havuig g J^fe, fer 7 yeai!^ to OQa^aCt of fane lan^^ 
by which I dear 39/. pfrannumt and bnae defitaus to add 21 
jrears to the fame, in order to make my v^ole tiine fbeccin 28 
years ; what fine ought J tojpay to my landlord, al)fc^ng 6/. 
perattt, compound intercft i 

Findpfr Table IV. the pr^ent worth of gn an- T 
nuttjrof lA for {28) the whole duration pf> j^v 
Ifbc mtiended annuity or leafe, viz, — ■' ■ ■ 3 



140616 



AUb find by die fame the prefent wordi of ^ 
pnjMiity cS iL for (7) the time before the 
verfioiuuy leafe commences, vis* ■ ■■ 



^1 



5.58^38 



W9 



Then (hall the difference of thefe prefbnt word^s i 

be die prefent value of an annuity of iL for f 718237$ 
II years to commence at die tiid of 7 years J 

Which bein^ multiplied by (32) the given an- I „o,36 W 
puity, will produce die fine required ■■ J * '^ 

733- BiJb^Sj JJfeans ^d Chpfirs^ Hui4s and FeBem of 
Colleges^ tic, follow certain cufioms, which have been i^fed 
from time immemorial> in afcertaining the fines for the renew- 
ing of Jeafes, held under them. 

734. The moft general of thefe cufloms is, to take one 
year's improved rent, as a fine, for renewing, that is adding, 
7 y^suv, to 14 yet to come, of an old leafe of twenty-on^ years ; 
which is allowmg the tenant about 11,^6421/. percenU com- 
pound intereft for his money. 

735. The following Tables are calculated to fiiit this cuf- 
torn, upon the fame piinciples as Tables III. and IV. and are 
%o be uied juit in the fame manner. 



TABLE 



aiip.xti. 
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I 



^mm 



\ 



I 

2 

3 

4 

I 

7 
8 

9 

10 

II 

12 

IS 
I6 

17 
i8 

'9 

20 
21 



TABLE Vn^ 

Shewingthepr^ 
&nt worth of 
I /. due at the 
end of the yean 
therein fpe- 
cified, at 

iij5642jA>/^ 
c/»/.caaipOttiid 

iiitireft^ 



o, 8963+ 
o, 80343 

p, 720IS 

o, 6455 » 
o, 57860 
o, 51863 
o, 46484 
o, 41668 

o, 37349 

o> 33477 
o, 30007 

o, 26897 

o, 24109 

o, 21610 

o, 19370 

o, 17362 

0> 15^62 

o» 13949 
oj 12503 

o, I 1267 

09 10046 



i5 

8 



■•«•■■* 



a 

3 

4 

5 

6 

9 

10 

li 
12 

»3 
HI 

\% 

t9 

20 

21 



TABLE VTB. 

ShswiAgtliepee* 
fent wcflb of 
an mnuitjr of 
;[7. t^comtmue 
anynumber of 
yean therein 
toecwieoM ac 
11,56421^^ 
cf»f« compound 
intereft. 

o, 89634 
f, 49978 
2, 41993 
3» 06544 
3» 64404 
4) 16266 

4> 62752 
5, 04420 

5, 41769 

5» 75246 

6, 0525J 

6, 32150 
6, 56259 

6, 77869 

6> 97339 
7f 14601 
7» 30163 
7» 44"a 
7» 56616 
7» 67823 

7, 77869 



736. 
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736. The Ufe of Tabic Vni. 

^uift. I. V z College-tenant has 7 years to come or unfpent 
in a leafe of lands for 21 years, at i A vearly rent, and defires 
to have 14 years renewed or added to thofe 7 years> and fa to 
take a new leafii for 21 years to begin prefently, what muft he- 
payfor a fine? Anfw. 3/. 31. o^. 

The Rule for finding out the anfwer of the queftion pro* 
fK»(ed, and fuch like, is this, viz. 

From 7«77869 (being the numbtr which anfwers to 21 years 
an Table Vlil.) always fubtraA the tabular number which be- 
longs to the number of years to come m* unfpent in the old 
leafe ; fb the re^mainder will (hew what fine miift be paid for 
the years to be renewed or added, to.make thbfe unfpent years 
in the old leafit to be 21 years compleat again, at iL yearly 
rent. 

So to folve the queftion propofed. 
From the preient worth of iL ycaAy rent for 21 J «r 

years which is ^ 1 ■ ■■ ■ %' J 7*7 / y 

Si^traA the prefent worth of the lame rent for 7 J 627^2 

years> f that were unfpent in the old leafe) I ^' '^ 

And there win remain the fine fought, to wit^ — 3.15117 

That is to fay, 3.15117/. or 3/. 3>. o\d* muft be paid as a 
fine, for renewing or adding 14 years to 7 years, that were uii-^ 
fpent in the old leafe, the yearly rent bemg i /. Alfo the faid 
3.15117 (hews, that fuch a renewal, is worth 3 years purchafe^ 
and t-iz parts of a year's purchafe (whatever the rent be.) 

^eft. 2. If a tenant that has 1 7 years yet to come in a leafe 
of lands held of a College for 21 years at 50/. yearly rent, be 
defirous to renew 4 years, and fo make thofe 17 years to b^ 
21 years compkat again at the fame rent, what mqft he give 
for a fine? Anfw. 23/. 17/. id. if For according to the 
Rule before given. 

From the prefent worth of i /. yearly rent for ? g,. 

21 years — - ■ ■ ■ ." ■■ ■ . ■ " ' > /v/*'^ 

Subtra£^ the prjcfent worth of the fame rent for ) > 

1 7 years (jthat were unfpent in the old leafe) ) 7'3Q*Pj 

And there will remain . ' ■■ 0.47706 

Which multiplied by the rent -' ■ ■ ^ . 50.'' 

The produft will be the fine fought, to v/it, 23/. 1 ^^^ 8<?oo 
17^. od. 3/. ■ ' . ' ■ — -J •^' ^^ 

737t 
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737. From Table Vin. by working as in the Ibove Examines 
xnxf DC deduced the following TaUe IX. to ihew wilhoiit amr 
operation the fine to be paid on a leafe whofe improved rem il 
I /• per atmum^ or radier how many years purchafe fliouid b<» 

fiyen for renewing9 at any time b^f^re the expiration of the 
^afe. 



ro 
J? 

Q 



jS 



I 

* 

3 

4- 

5 

6 

1 

9 

10 

II 
72 

«3 
14 

IS 
1/5 

17 
18 

«9 
20 
■•7- 



TABtfe I^-' 
Shewing what 
fine ought to be 
paid for adding 
any nun^ber of 

i rears to a col- 
ege leafe in or? 
der to make the 
iame 21 years 
compleatf 





o 
o 
o 
o 
o 
I 
I 
J 
I 

2 
2 
2 

3 

3 

4 

4 

5 
6 

h 



10046 

21253 

33756 
477p6 

63268 
80630 
oooop 
21600 

72616 

02623 
' 36100 

73449 
15117 

61603 

13465 

71325 
35876 
07891 

88234 



The ufe of tMs TaUe wiQ appear 
by comparing it with tiie two £xv> 
ampies in Jm. 736* In the firft ojf 
them, 14 yesMrs wo^ to be added i 
an4 the smiwer 3,151x7 will be found 
in this TaMe a|^unft uie number 14* 
In ti^e fecond, 4 yquis were to be re* 
nenredy wd the fine to be paid for a 
rent of i /. per annum^ viz. 0>477o(i 
will be found in this Table againft 
ihe number 4. 



IT 



^738. J^5^/w to exircifi^ the preceding TMes. 

J. Ifthe leafe of anhoufebeworth 153/. fine, and 16/. yearlf 

f^t, payable yearly for 21 yean, and th|^ leflee be defirous t* 

■" ' ^ * '' ■ bring 



'j4<8 CompmniJ Intereft. -Clidp. XLL 

|biu» ddwn ^.fitff (M> i^ki^fo to pay die more rent i the 
^WBan jf^MdMt rest 4ie. te0)nt ihjdl ptty, aco^untuig cqixvt 
fgo^fiA Vi^^i^ffSt 9t the. nite i>f 8 per" cent, pir^tmum f AnAir* 

. Fii^«£od 1^ diforiux betwieeio t^e &ie$» which is 103 A' 
Then by Prfl^. 12. feck what annuity or rent to continue* 2 1 
yearS) 103/. ready money will purchafe at 8 percent, fo you will 
£nd i<^A 5/. ^d, wliio^ being ^^cA to^beold r«nt i6/- giVies 
«6/. 5ir. S//. which the tenant nruft pay, to the end that the 
.fine mdy be dinnniihed to 50/. 

' 2. There is a leafe of certain lan4s to be lettfor 14 years for 
9150 il fine, and 44A tent per annumj payable yearly; but the 
tenant is defirous to pay Te(s rent, viz, 20 pounds per, annum^ 
tmd to give a greater' fine; the^jiueftiom is, what fine ought 
lo be paid to bring down tjie rent to 20/. perannum^ account- 
ihg compound intereft at the rate of b p^r cent* pernnnum? 
Anfw. 4rj/. I J. id. 

Fiffc find the difference between the rents, which is 24 
pounds per annum. Then by Prob, 9. feek what an annuity 
or rent 24/. per annum^ to continue 14 years, is wordi in 
ready money at 6 j^er cent^ per annum^ fo you will find 223/.. 
I J. '7d. which being added to the firft $ne 250 pounds, gives 
473A I X. yd, which the tenant muft pay^ to the end that the 
rent may be brought down to 20/. per annum. 

3. What annuity to continue 13 years will 1999/. due 
9 years hence purchafe, compound intereft being allowed on; 
both fides at 8 per cent per annum ? Anfw. 12$ A 10 J- 4J^/. 
^ By Pr^b, 8. the prefent worth of 1 999/. due at the end of 9: 
years is loooA , 

And hy Prob. 12. looo/. will purchafe an iimnuity of iTjSht 
I ox. 4JA' to continue 13 years. 
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ji Demonflration of tb^ Double Kule of* 

F c L L c^w $ k I F. . :, . V '..: 1 : 

739- 'TpHE Double Rule of Peflowlhip ' (commoinJfy* caSed 
^ ^ the Rule of Fellowship witj^ime) or^ fupppfes tttm 
things, VI2.' r* Thar the jJalticiiJaf nocks cff mcrchams in 
company, have continued uneq^ual fbaf«s of tiipe.^in the xoiih^ 
monftoct t. That at the eridoriheir paitnmJiip, the to- 
tal gain or lofs is to be divided aMcfiP^fh^n^ in £\iA manner^ 
that their (hares may have fudi proporfioh between themfelves, 
as thofe fums of intereft-money have one to another^ which 
at^ any iMt ptr 'cent, (fimple iil^^ dfily * beW cdnlputied) 
iK^ht be giaitixed by the paitkiidfibfkidbs, ii^^it^ ref^(flivc 
tioies €( theii: oontiiiuance in tiir CMunotf ft^k : Now foi^ 
Ar .efir<p<%ngof iiicht i proposfi^'^ p^ltitiM, ^ iatd' Double 
Rule of Fellowfhip gives diis dire&ion, vi%, dMdt theiX)tal 
gain or lofs intO'-fuch parts, whxd^ have the faox proportion 
pne to the other, as is between the produfts arifing.from the 
]iif[«ki|Aicafk«Ki of each |«Ulfeukr ftock by tts correi^pndent 

For exaint)le^ fiippoie vm^ m^ithants A ^xA B, to be partner! 
in'-trafficky fer iioBrtaai mtit fvlt ^eed on between them, 
and that J p^nakta.hiiSfXk 6f too^ to be empltryed hi their 
joint traffick three . months, and B his ftdck of 50/. eighi 
months ; I fay, (according to the faid Rule of Fellowihip widi 
Time) whatever the total gain or lofs be, that part of it which 
belongs to A muft have fuch proportion to the gain or lofs of 
By as 100 X 3 (or 300) has to 50 X 8 (or 400.) The truth 
of this Rule, taking the two premifed fuppofitions for granted, 
may be thus demonftrated. 

X. Suppofing 100/. (the ftock of ^ to gain in three months 
any certain fum of money, as two pounds ; I feek how much 
^oL (thdftockof S) will gain in the fame time, and at the 

'fiudrate; Sofind.1112./. Por,' 

foo 



A% 100 t 2 :: 50 : -— — * '• 



2. Having 



350 Btile rf Fdkwjhipi 

2. Hzvii^ fettiid what 50/. will 



fiunerate; and fc I find ^^^ ^- 

Foras 3 : 8 :: --nr • " j1^ ' ' 
^ 100 100X3 

3* Thuft it appeant that if tool, in three months gdm zL 
then 50/. in cig^ moMlis will at the fame rate gaiii — ^iHiL. . 
fe Aat die propordon of the g^ of if to the gain of B^h 

4* If hoth tfie terms (to wit, the Antecedent and CoAfe- 
ouoit) of the faid proportiofi be feverally multiplied by the faid 
Denominator I00X3» diepsoduas will be in the fame pro- 
portion with the terms multiplied, viz. the gain of jt will be' 
10 the gain of JB, 

As 2 X 100 X 3 is to aX SO X 8. 

5. Laftty, becaufc 2 (the fuppofititious gain fiift affimied> 
is a Multiplier as well in the Antecedent as in the Confe^ 
qucnt of the laft-mentioned proportion, it may be expunged 
om of both; andfo.thegainof^,wiUbcto the gainof il'in' 
&is proportion, (which was to be proved) to wit, 

As 100 X 3 is to 50 X 8. 
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CHAP. XLIII. 

r * 

ui Collet ion of pkafant and fubtil ^eftionSyfo 
^ exercife all the Farts of Yv to Ak Aritk^ 

■ MET IC,/ 

« 

740-/^Ub$t. I. If a wtdgc of geld weighing 17I/J4 of 
V^ Troy wei^t be worth 679|/. Sterbng^ wMt is' thtt 
value of ItV grain of that gold I Anfw. ^d. 

I. irS (or 41) of ,V of T^y of A ^-^ttV^^ 

-*• 7 • 7 • • TffF^ • TX5* 

i^j/?* 2. A man dying gave to his eldeft fon ^ of j: of his 
eftate, to Jiis (econd fon ^ of ^\pf hi^ eftate, and when diejr 
liad counted their portions, the one had 40 /> more than die. 
dther ; the rem^der of the eftate was given to the wife, and. 
younger children: The queftion is, what was the portion of 
the ^eft fon, alfo of the fecond, and how much did belong t6 
the wife and younger children ? Anfw. the eldeft fon's portion 
looA the fecond fon's portion 60/. and 440/* for the wife and 
younger children. 

The Fradions bemg reduced, it will be manifeft, that tl^ 
eldeft fon had i, and the fecond t?3 > alfo the difference of tnl 
faid Fra£tions Vt» ^^ ^^Jf 

As rj *• 40 :: X : 600, the eftate. 



Now \ of 6co S55 100, the eldeft I •^'^ 8 
And 7*7 of 600 as 60, the fecond | J ^^ 

Their fum 160, 



Therefore there remains 440, for the wife, arid younger . 
children. 

^uift, 3. A young man receives bb\t which was I of j of 
bis eUeft brother's portion, and 34 times his eldeft brother's 
portion was i^ times his father's eftate i &e queftion ist what 
was tb« fathers eftate? Anfw. 560/. 1 
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As i : 66f :: i : 200 s the elder brothei^s portion. 

200 X 3^ ss 700 = ditto X3J. 
As ij : 700 :: I : 560 == the fadicr's cftatc. 

Slm^ 4* If yf caiifin^ a w«)rk in 20 Aiyi^ and B tti 50 
days; ia what time wUt^.the work be fimfli^ by J and B 
working tb^edier?* Anfw. 12 days* 

Firft find what quantity of the work will be done hf each 
workman in one and the fame time ; then it will be^ as the 
fiun of thoie quantities is in proportion to the faid time^ (o is 
.1 or the n^fe work tt> the ^me in- ^Urbidi iadk work ^^vill be 
fiilifted Iiy both wofiuaen wofUag together. 
Daji. 'fff$rL Dap. fFt/rk, 

30. ; X :: 20 : t^ 

Add I 



I 



Sum if 
Hence it appears drat A zttA iJ working together io days. 
Win fiiiilh that worit once, together with \ of the feme Wbritf 
Aercforc fay again by the R.ule of Three. - . > 

■ Work. Days. Work. Days^ \ 

\\ : 20 ::' i : 12 j, 

^eft. 5. A Gentleman a Chaife did bu);^ * 
An Horfe and Hamefe too; 
They coft the fum of threefotH'e'Pouneb^ 

(Upon my woid 'tis true j) 
The Hame^ came to half of th^ Horfe, . - * 

The Horfe twice of the Qiaife :• 
And if you find the Price of them. 
Take them, and go your ways^ 

CChaife ' " ' * ■' t". 15/^ . ,. 
Anfwcr \ Horfe ■ 30 . 

CHamefs 1 15* ... : . . 

. S^Ji^ 6. A ciftem in a c^erfain conduit is fupplied ya'th 
water by dfitf pipe of fuch bignefs, that fT the cock- A at the 
end of the pipe be fet open, the ciilern will be filed in ^ an 
lk>ur: But ar the bottom of the cUlem two other eocks jB Md 
C M^plflcidt whofe capacities are ibch, that by the cod B 
fit «peii adone, (aH the itft being ftopt) the ciflern &ipp<^ 
to be full, will be emptied. in i| bous : Alfo by .th^. q^C 
let open alone, the ciftem wiU be emptied in ij hour '- Now 
b^caufe more water will be infufed by the cock Ay than can 

3 . ^ 
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W expelled b^ b(kh the cocks B an4 C in dni ind the fame 
time ; the queftion is, to^iind in what time the ciftern will be 
fill^, if all the faid three cocks be fet open at once I Anfwer 
i^hour. 

After the manner of the fourth queftion of this Chapter, 
find how maily times the ciftern will be emptied in one and 
the fame fpace of time, by the jcockf B and C running to* 

i^ether ; alfo how much of the cinern will be filled by ^ in the 
ame, time ; then wilt the difference fliew how much of the 
ciftern is gained by the filling cock in the faid time : LafUy, 
as the cifterns or parts gained are in proportion to the cor- 
refpondenttime ; fo is the whole ciftern, to the time whereia 
it will be gained or filled. 

Hon. Cijt. Hou. Cl/i. 



Add! j- 

Sum 1 1-^ C 




Xf-rt -» »» suid C 



Hou. Ciji. Htm. Ciji. l;„ti«i« 

n. f : i:: i| : (2? filled by ^ StntrHm 



iM T a 



lil gained by A 
\ Clft. Hou. cyi. Hcu, 
Jtl. i^ : If :: I i t^ 

^^/f. 7. Suppofc a dog^ a tvolf, Jlnd a llori, W€rd to devour 
a fheep, and that the dog could eat up the fheep in an hour, 
the w^f in i hour, and tjie lion in | hour : Now if the Hon 
begin to e^ i hour before the other, two, and afterwards^ all 
Aree eat together, the queftioii is^ in What time the fheep 
would be devoured ? Anfw. ^x^ hourj 

Hou. Sb. Hou. Sb. 
I. I( i : I :: \ I i 
Thus it appears that i of the fhfeep \ir6uld be eiat<ln hy the 
lion, before the dog and wolf began po eat. 

2. Trocecd according to the fourth queftion, fo Will you 
find die remaining I to be eaten by thdih all in ^ hour, which 
added to ^ gives jV^j hour, in which time the fneep would be 
devotured. 

r • 

^(/f. 8. If JiOsl' is to be diftributed among three perfons^ 
yfyB^ C\ in fuch fort, that as often as J takes 5, B fhall take 
4 ', and as often as B takes 3, C fhajl take 2 i what will be 
die Ihare of each of tfeem i 

Anfw.yf^tjA B^ifjL CayrVT'* 

A a Find 
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Find three numbcre, which may exprefe the proportions of 
their (hares, by the Rula of Three, or (t6 av«id FradionsJ 
thu5, 



5 • • 
3' • 


• • 

• • 


• • • 

• • • 


. 2 


»5 • 


12 

US fc 

3 

4 

2 


• 


8 


t 

Th 

5 X 

3 ^ 
4X 


(und 


15 

12 

8 



■-=1'; 



5 - m 

35 : I20J :: "J 12 : 41/7 

8 : %Hh 



^eft.<): A governor of a certain garrifon, being defirous to 
know how much money the port or pafl^ge of the garrifon did 
amount to in certain months, made choite of a loyal fervant, 
giving him.orders to receive of every coachman pai&ng With 
a coach ^dr of every horfeman 2d. and of every footman 
id. Nowyat the year's end, the fervant making his account 
to the governor, ^ves him 94/. 1 5 J. 10^. and lets him 
know, that as often as 5 pafled with coaches, 9 pafled on horfe- 
back; and as often as 6 pafled on horfeback, 10 pafled on 
foot I the qijeftion is, how many coaches, horfe-men, andfoot**. 
|nen paiTed? Anfw. 2560 coaches, 4500 horie-men^ 750^ 
footmen. 

/ Findjfaree jpi^portipnal nupibers after the manner of the 8tb 
queftion, which will be 5^ 9, 15, then proceed as. follows : 

d. . 
5 Coaches— -20 
•9 Horfemen — 18 
15 Footmen— 7^ 

If 45I : 22750 




^5/?. TO. A faftor would exchange. 780/. Sterling for 

4ouble ducats, dollars, and French crowns, the ducats at js.bd' 

the piece, the dollars at 4J. ^.d. and the French crowns ztts. 

She fiete^-iobe in fuch proportion, Aat ^ of the number ^ 

ducats may be equal to \ of the number of dollars ; and J or 

the dollars equal to j% jpf thte crowns j. the queftioB is, how 

many 



*/, , ^ 



anany pieces of ev^ry coin he (hall receive for his 780 pounds? 
Anfwi 600 ducats, 900 *d6llai's,' f2D6 Crowns. 

Find three proportion^tl* numbers' fafter the manner of the 
Ittghth queftion) Which' Will be 6, 4, J; ' ' 



I 1 

T f • • T 

1 _J 

. , . » - ■-• 1 

■ ■■' n".^ — : 






6-4:3 

Thils it appfears j that fix time^ the number pi ducats muft be 
equal to four times the number of dcrflafs, ^fo equal unto three 
times the number of crowns. Then niakc choice of three num^ 
bers to anlwer thofe proportions, fuch as are thefe, 2, Jj 4, 
(for 6x2^4x3=3X4) wiA Whidi ©umbers prooew jij 
follows: ' . 

h 
ft ducats-i— • ^ . . ' 

3 dbllars-'-^iS 

4 crowns -^if 






: I :: 

dclL 


il 


I I :: 




erown. 


tV 


t I :: 



fey JF 2f : 

225 : 660 diicats. 
idc : goo dollarsi 

360 : 1200 chmnsi 

^eft* II. Twenfy knights, 30 merchants, 24lawj^^rs, anJ 
^ citizens, fpent at a dinner '64 powicjbi vrhich funi was di*> 
vided among them in fuch nianjier, that a knights paid as 
ipuch as 5 merchants, ip merchants as mucn as 16 lawyers^ 
^od 8 lawyers as muqh as i^ citizens; the ;qvkejn;ji^|i is, to 
know the mm of money 'paid j^y aU i;;lie .k^^^t^i alfo .by the 
j^^^nts^ lawyers, and fiiti^ns? 

Ajafwer. The 20 ^g^ts paid 20 pounds, tb^ ^omerch^t$ 
24 pounds, the 24 lawytrs xa pounds, and the 24 citizens 
8 pounds. 

Find four numbers to exprcfs the proportions oP their pay- 
ments by the Rule of Three, or (tpaypidFraftions) in man- 
ner following ; fo will i)>e4>ropoitionai numbers 4)e 4, 5, 8, 12 ; 
viz. 4 knights paid as much as 5 merchants j or 8 lawyiers, or 
lE\C4i2^ens. 

Aa 2 .4 
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4'-- •• I 

zo lO 

8 ^ . . 12 



■^ 



310 : 400 : 640 : 960 
4 5 8 12 

Thus found ' 

. 4 K 10 X 8 « 32b 

to X 8 X 5 =r 400 

8 X 5 X 16 = 640 

5 X 16 X 12 t9 960 

Then prefuppofing that a kni^t is to pay 41, proceed as 
foUowsyViz. 

20 knights • • • • 4 
30 merchants . . \k 
24 lawyers .... 2^ 
24 cititens. . •'. i| 

20 
fay> if I2t ; 64 •• ^ 4f * 24 

2 
8 



■ ' ■ C^ : 2i 

'» if I2t ; 64 :: J4f ^ 2 

|2| : I 



I I ' M ■■ 



64 

• • . • 

J^K^. J 2. A certain man with his wife did ufually drink out 
a>yedel of beer in 12 dap, and the huibond found by often ex* 
perience, that his wife being abfcnt^ he drank it out in 20 
days \ the dueftion is, in how many days the wife alone could 
drink it oiit ? Anfw. 30 days. 

Noiet^ It is to be fuppofed that the hufband, in 12 of the 20 
days in which he drank al6ne» did drink as mudi as in the 12 
days, wherein he drank with his wife \ hence it follows, that 
in the remaining 8 of the faid 20 days, he drank as much as 
his wife did in 12 days. Therefore oy the Rule of Three fay, 
if 8 gives 12, what 20 ? Anfw. 30. view the following form 
of the work. 

From 20 
Subtraft 12 

Then if 8 : 12 :: 20 : 30 



1 



I 
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^ejl. 13. A pcrfon dying, lejft his wi4ow 1780/. and 1250/. 
to each of his four children : He had beea 25 'years in trade^ 
and. had cleared (at an average) 126 A a year* What had he 
to begin with ?. Anfw. 3567 7. 

For hq left to his wife . ■ . , . ■ . ^ 1.780 

' to his children 1250 x 4 ^ 500a. 



"1^ 



Therefore he left in all ^ ■ . • ^780 
But he gained 126 x V = ^JjPesi »= 3213 

Therefore he began with ' 3567 

> 
^ueji. 14. Two travellers,' J and^, perform a journey to' 
one and the fame place, in this manner, viz. ^travels 14 miles, 
every day, ' and had travelled 8 days before B began \ upon, 
thff nintii day B fets forward, and travels 22 miles every day i 
the queftion is, to find in what time B (hall overtake A f • 
Anfw. at the end of 14 days. 

1. Find how many ihilcs A had travelled before B fet for-, 
ward? Anfw. 112 miles. 

Day Miles Days MiUs 
I : 14 :: 8 : 112 

• ■ ' * 

2. SeeLhow many miles B gains of ^ in a, day ? Anfw. 8 
miles-: 'For^ 

22— t4=s8 

• " Mki Day Mks Days 

, 3. If .8 : I :: 112 : • 14 - 

« ■ 

-$«^.* IS* There is an illand which* is 36 miles in compafi ; 
Now, if at the fame time, and from the fahie place, two foot- 
impn, A and jB, £st forward to travel round about the faid ifland, 
and. foUow one ^othier in fuch manner, that A travels every 
day 9 miles, and B 7 mites i the queftion is ta find in what 
fp^ce of time they will n^eet again ; jalfo how many miles, and 
how many times about ^e ifland each fooVnan wiR then have 
travelled f 

Anfw. They will meet 9t the i^nd of 18 days from their 
firfl parting ; and then A will have travelled 162 mil|i (or 4^ 
times the compafs of the. ifland;) and B will haye travelled 
)pt6 miles (or 3^ the compafs of the ifland.) 

Aa 3 Ji^lis. 



From ^ 
Subtrafifc 7. 



mnU. 18 



2 



I :: 36 : iS 
mrf/. ft 



mtat 

h 7 



36) 162 (4t I -36) m6 (3^ 

J5?^. 16. 'two foottncn A and 5, depart at. the f4Ali^ time 
from London towards Tork^ travelling at this rate, Wz. A goes 
8 miles every day, B goes i itiile the flrft day, 2 irfiles tho 
fecond Day* 3 miles the third day, and in that pro^ei&on he 
goes forw^d, Iravelling lil eVcry following day i milj& hiora 
Clan in the preceding Diy , the qucftion is to tcnow in how 
liiany d^ys B will overtake A? Anfw. in 15 days. 

To refolve this, and fuch like oi/eftiohs, double 8 (the ttUIll^ 
b^r of miles which A Iravfel^ daily) ijvhich niakd 16, froni 
which ilibtiad l> the remainder is 15, the number of dayi 
ioughf. ' ' 

^ueJJ, 17. 15 Exeter be diftant froni London 140 miles, and 
that at the fame time one fobtnian A departed froih London 
towards Exetery traVelRng every day 8 mileS ; artother B from 
£xet€r towards Londok, traveHtx^ every day 6 miles, the quMion 
is, in how many days they'll meet one another, andiiow jnany^ 
iniles each footman will have then travelled ? Anfw. they'll 
meet ^t the eiid of 10 days, and tli^n A will have tvavelled 8q 
pulissy and B 60 miles. • 

AAA S 8 miles travelled daily l)y :#^ 
^^^ { 6 miles tr'avclled d^tly hfB. 

Sum t/f. miles which /f and 5 to- 
gether did travel daily. 

Mf, Dii, Milis, Da. 

14 : I :: 140 : Vo \ti which time A and B ivill 

meet ead^ other. 
10 X 8 s=. 80 miles travelled by -^. 
10 X 6 ii 60 hii^es travelled by B, 

.^2r</?.*i8. A certain footrnan A fets out from London tch 
wards LincoHi^ and at the fame time another footman B de- 
parts frcmi Lincoln toi^SLrds London ; alfo A travels every day 
2y miles^ more than B, Now, fuppofmg thofe two cities to be 
100 miles diftant one from the dther, and that thpfe two footmen 
jdo meet one another at the end of 8 days after the beginning 
pf thejr joumics ; thp quf ftion is, how many miles each will 

have 
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Rare then travdled, as aMb how many milts, ^each travelled 
daily? Anfw. A 60 mics, JJ 40 miles : Alfo d travelled 7^ 
miles every day, and B 5 miles. 

Day. A£les. Days. Miles. 
I : 2i' :: 8 : 20 
Hence k^appears, that at the time V their meedftg,' ^ «ad 
travelled 10 miles more than By which 2,0 miles' ^ihg fu^ 
tra6fed frorn 1<^0 miles leave- 80 miles, whereof the half ks 
40 miles which B had travelled, therefore; A had travelled 60 
miles. J 

Now to find l^ow many miles each traveled daily, fay, 

pa\s. Mijesn; Day^ Miks^ - 

V o ; 40 :: J : S , 

Miles. „. 

• • • * 

Therefore| ^ J traveHsd' | 7* J daUy. r : 

^«5/?. 19. There is an i/land which ia X34, miles in'com- 
pafs ; now at the fame time, 9fii from ^t*he f^me place, two 
footmen ^ and JS begin a journeys round iboutj the faid ifland, 
but they travel towards cpntraiy parts, a^ this rate, viz. A 
travels ii miles in every 2 days,'^nd 5 17 milog^ip 3 days; 
the queftion is to find in what fpace of time ^,aitd B will 
fie^t^qile another j- «0d how many «ulcs e^hlwiHrtljfcnilave 
fravelled? - . /^ : r/ ; t : -^ j 

Ajifw. tb«;v^Jl pncet at the 6na<£ 12 <teyai' fttld-fhim A ^iH 

|iaveiravellea66j3iUes, und;5 68miles. ' :' • ^ 

V. After die mai^ier gf the fou^h queftion xrf this CJhfil^^j' wO ' 

tiaic fought will be found 12 days. 

Days. Miles. Days,' Miks. . v ; 

^ ; II :.: 3 • ^^5 

Add 17 

■■I . ■ /)^J!J. .Miles. Days. 

The miles travelled by each v^l be founcl in this manner. 

Days. Miles. .Days. rj .. ..- 

2 : II :: 12 : 66 miles travei]e(}l3|y'>/. •« - ^ 
2 ': .17 :: 12 : 68 miles trayeile4 by JB. 

^j/?.20. If a clock Jias two mdicesM(«r Aftnifa,) one.trf 
whicK (to wit ^) isxarried twice round tbe^^rholc. ciromi- 
ferepce of th^did in one.dav 5 and Ae other .fiS) ohcc 'm.y3t. 
days, and that both at oncclhewing the ijun^p^int .begin to.hfi^ 
moved ; the queftion is, in what time they wiU be again con- 
joined ? Anfw. \% day. 
• ' Aa4 Pay. 



1 
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Day. CirawL Days* Gireum^ ..m^ 
I ; 2 ;: 30 : 6q 

59 : . 

Hence it appisar$« |:h;it in 3(y4ays A will have run throiigh 
60 circumferences, and B ptit circumference only in the fame 
time I (6 that A ffj^}ns of f 59 circiunf9r^u(;es 111 30 da^s, fay 
tbcicfor/? 

Cirwnu DaySf Circunif Day. 

59 * 3^ ^^ I « I* 

^ffl. 21. If 6 /A. of fugar be equal In value to nib. of 
ifins; ^Ib* of raifms to ^ lb r of ahnolids^; 3/^. of almonds 
$0 ilb. of curhms ; 2 iS, of currans to,i8i. how many gencp 
JUT Ui^ value of 3 Jb. o( fugacf . Aitfw. aid... 

X, p S. s= . 7 R. 
f : / R- = i A. r. 

^ 3f A. r=: kC. I. 

f. ^e. = ^^^; 3. 

Answer 7x3^ ax, 

^Jtift* 22. If 3 doxen pair of gloves be equal in value to 2 
piece of ribbon j 3 pieCjCs of ribbon to 7 dozen of points f 
6 dozen of points io 2 yards of Glanders lace ; and 3 • yards of 
Flanders lace to 8 1 (hillings ; how m^ny dozen pair of gloves 
nay be bou^t for 28 &illing;8? Anlwer % dozen pair of 
gloves. '. J i 

I. zQ. = /R. I, 

1. 3^R. sa fY. I. *. w 

2, ^P. s= j/L. I. 

4. ^l;. ^ ^rs. /./. .^. ^. I, 

- 1. /. /. /^S.- =: ?G. 

Anfwer 2/ 

^uifi. %%* Sii(!^ofe a gi:eyhopr)d (o b? coyrfiog ^ Bare, in 
fuch foil, uiat the hare takes fiye. Ics^ps fpr every, four leaps of 
djie greynoundi and that the hare is one hundred of her own 
leaps diflant ivom the grcyhourtdj now if three of the grey- 
hound's leaps be lequal to four of the hare's; thequeftion is,' 
^ Imow how many leaps the greyhound muft take before he 
.obj^^sprey? Anfw.' 1200 leaps* 

U\ If 3 : 4 :: 4-: 5} 

. . Thui 
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r 

Thus It sippears, that 4 of the ^eyh^und's leaps are' equal 
to %\ of the hare's leaps ; and becaufe by the quefBon the 
greyhound takes 4 leaps for every 5 of the hare's^ therejbre 
the greyhound in cveiy four of his* leaps, gains -} of one of 
the hare's leaps 5 therefore fay by the Ride ofThree, 

2. If ^ : 4 :: 100 : 1200 

j^ir^.24* Bought 7 tuns of wine at 17/. //rhoglhead, 
whidi I fell again at i x. per pint ; ivhat is the whole gain^ 
^d (low much ^^r ^^»^ ? Anfw« die whole gain 229/. 121* 
the gzm percent, 48/. 4X. S^d. 

As I hd. : 17/. :: jX^bds. : 476/. 

ip. : Ve ••- Mx63x8^ : 705/, I2^ 

Therefore the whole gain ss 229/* 12/. 

As 476/. 229,^ ;; lool. : 48,2353/. 

^ejl. 25. If 30 J. be the hire of 8 men for 3jdays; how 
many days muft 20 men work for 15/. ? Anfw, 12 days. 
Conditional terms |/. % Men. ^Days. 
Correfpondihg 15 20 A. 

Thcreforo' Ass . ■ -> . ^ -= 12. 

3Xao 

^fefl. 26. If 10 bufliels of oats he enough for 18 horfes 20 
^ays ; how many bufhels will fcrve 60 horfes, 30 days ? Anfwei* 
5obufhck; 

B. H. Days. 
Condttibnal terms 10 18 20 
Correfponding A 60 30 

, Therefore A ^ 52430XLO ^ 50 ■ 

1-8 X20 

^(/ff %T* A man dies and leaves a legacy of 900/. to be d!P.' 
pofed of among four of his relations, viz, -rf, ^, C, and X>^ 
which legacy is to be difpofed of in tfeis order : J3 is to have- 
twice a^ much as ^, and C thrice as much as 5, and D 
is to have as much,jind J as mu^ as C; what .muft each per* 
fon have ? 

Suppofe A has r 

Then B . . 2 Then 

'• • •«• v^», o Or 

• f • • • D . , 9 1,9 : 450 



{1 : 50 
2 : top 
6 : 300 
; 40 



18 900 

^eft. 28. A merchant w^uld beftow 220/. in cloves, mace, 
an^ n^tm^, tkt cloves being at ^s. the pound, die* mace at 
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n ^. the pound, and Ate h\tfittegs 4f 6 J. the peWd j now he 
•wbuid h»<rc of t^fpy "fort ah equal quantity, Ae ^qiieflamf is» 
ho^ Quny po«ridi he maf tefv^ of each fort ? Arifw. iOo/** 



a t 

II 

6- • 1 > 
■ . 



M : I :: 4400- :',20^ 

. » I. • 

' • ■ The Proof. • 

a. s'. : •' • . A 

200 ^ 5 amounts to • ' > 50 
200 at II Amounts to '■ ; » 'ifO 

200 at. 6 ' amounts^to — ^ — 60 



220 



* * 
' ^«(/?. 29* A faftor is to -receive a iiim of money, and » 

offered dollars at 4^. 4^,*3Mrluch are wotth but 4^. 3d. or 

/r^«f* crowns at 6s. li^. which are worth but 6j. the 

^ueftioa is by whidi coin iie &a}l fuftairv the kaft lofs ? Anfw* 

by the dcfUarSt 

d. d. d. d. 

52 : I -• -73i • ^T^"?.*- 
That Is, inrcedving Ae dollars every 6x. x|</. Ipfcs iTVT^'f 
but in receiving the crowns- 6 j. i^d. lofcs \\d, which is a 
greater lofs than i-tix^* 

^ejt. 30. A Manchejlet man buys yam for 6i. the bundle, 
nibich'not provinK fo good as he expected, he was willing to 
put it off 2^gain> io as to lofe but 6 per cent, by it ; the queltic»|* 
is, at what price the bunfile is to be fold for ? Anfw. 5 j. 7^^/, 
''*. / d. d. 

• F^r^ joo : (io<v*36s=) 94 .u 72* : 67,68. 

^«^5/?i 3i» v/, J?, andC, put in 360/. and giined 270/. of 
whicK as oft as A took 3/. a took up 5/. and. as oft as B took 
5/. C took; up 7/. what did each gain aivl.put in? 



i\ As 15 

^5 Or I 






■■*■ * wpif M , 

15 . *?<? 



As 
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^^fir 32. Five merchants, vi«. A^ J?, <7, i>, and Ey havf 
jgained 2025 /. Which they divide in fuch fort, that \ of th<?' 
fliarc of A 15 equal feverally to i<S thelhare df iB, ^ of C, i 
pi D^ \of E \ the queftion is, wliat was the (hare of eveiy 
merchajit ? Anfw. A ih^L B 324/. Cj^$L D 486/. £ 

648 ': 

Divide a nj^mber at pleafure into feveral parts, which may 

)>e in fujch proportion as the l)iares. requi^red, and proceed ac- 

i^ording to Ui<: fubfequent operation* ' . 

, A2 

c s 

# 

E 8 r2 : {162 for Ay whereof i is &t 

— rr 14; (324 for Bj whereof j^ is 81 

As 25 : 20515 :t <S : (405 for C, whereof f is 81 

Or I ; 81 :; I 6 : (4S6 for Z), whereof ^ Is 8x 

*-8 : (648 for M^ whereof ^ is Si 

2025 ^ • 

^(/^* 33' 'r^^ mcrdiants A and £ are in company, lii^^ 
fum of their ftocks is 300 A the money of A continuing m^ 
company 9 months, the money of £ 1 1 months, th^ gaiu 
*aoo/. which they divide equally ; the queftion is to know how 
much each merchant did put in ? Anfw. >^ 165 /. 5 135/. 

Divide 300 into two fuch parts which irtay be in proportion, 
as II to 9, fo will the greater part be the ftock of -^, and the 
lefler the ftock of By which ftocks being multiplied by their 
f efpe^ve times, the produ6b will be equal^ 

9 r ^^ r '^5 ^^ ^* 



As 2fo : 300 :: 
Or I : 15 :: 



9 : 135 for B. 



^wft. 34. Two merchants viz. A and By are In company, 
if put in 325/. more than J?, and the ftock of ^ ct>ntinued 

in 
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in company Jl months, B put in a xcrtlin fum which is un- 
iiiamij and it continued in company loi months : After that 
time ttey divided the gain equally ; the queftion is, what each 
merchant put in ? Anfw. B tS^i and A iby^i. 

Divide the produd of the difference of their ftocks multU 
plied by the time of Ay by the difference of their times, fo 
will the quotient be the ftock of -B, which added to 325/. 
gives the ftock of J* 

3i) H37i (750 ftock oif 5. 
Add 325 

^e/f, 35. Two merchants company, jfpnt in 20/. and J? 
putsn 80 ducats, they gained 67/. los. of which J took up 
30/. what is the value of a ducat ? Anfw. 6 j. 3<^. 

Firft, find a ftock for 5, equivalent to yf s ftock, thus, , 

As 30 : 20 :: (67,5—30=) 37,5 : 2$. 
Tlienas 80 : 25 :: i : U ^ iz ^ f>s. 3^/. 

^uifi. 36. Jy 5, and C> cpmp^y, and put in togetfier 
3360 /. yf s money was ii> 3 months, ^s mpney was in 5 
months, and Cs money was in 7 months ; they gained 534/. 
which was fo divided as the ^ of JTs gain was equal to \ of 
^'s gain, and \ of Fs gain was equal to ^ of C's gain ; what 
did each merchant gain and put in ? 

Supppfc jf% gain was 4/. then muft B have 6/. and C8/. 
according to the tenor of the qucftion, which numbers $^ddo4 
together make 18. Then fay> 



I ' »3 •• (]83 C104 Csgain. 



As 

^^ " " - -.04 C'sgain, 



234 , 

Now fuppofe A put in 140 /. then the produft of A% ftock* 
and time will be 3X 140. 

r 78 :/3ifi40X78^U . 
Then as 5a : 3X140:: J ^ ' 5^ ' ^ 

^'°+ :/ 3ViAO?^ igi^y840 

Therefore 
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Tlicrcfore if ^df put in . ' 140 

B put in *|^ =» 126 

And C put in ""f = 120 

"386 

' Then as 386 : 3860 rA^^l ' ^^^ £' ^'^'• 
Or -I : 10::?"^ • ^^6o5^s. ^ 

C 120.: I200 Crs. 

, i^^e/?- 37- ^I^ath 4 of a Ihip, B i, C ^\, D ^\, the maflcr 
dears 120 L how much muft each owner have ? 

{Jmu& have 60 : o 
5 • . . . 30 : o 
^ • . . . 7 : 10 



*^D. 



22 : 10 



j^«5/?. 38. There ara 7 chcfts of drawcw, in each of which 
there are 18 drawers, and in each of thefe there are 6 divi- 
fions; in each of which there are 16/, 6j. Sd. howmiKJi 
money is there in the whole ? Anfw! 12348A 

For V X 6.x 18 X 7«49 x Jt x 18 x 7 = 12348. 

^ifi' 39' How many men muft be employed to reap 420 
acres, m 17 days ^ if there were required 34 men to reap 54 
acres^ in 9 days ? Anfw, 140 men. 

v^r- 34 X9X420 

ror i^-^ — ~ i— 3s 1J.0. 

J^«^.40. If looo/i. of beef, or pork, ferve 250 feamcn 7 
days, how many pounds of the fame will ferve 550 feamen 9 
weeks ? Anfw. 19800 Ik 

F^r 55Q X 9 X 7 X 1000 o 

*^^ :rzrz — ■ — = 19800. 

^uejh 4,1. If a footman travel 240 miles in 12 days, when 
the days are 12 hours long, how many days may he travel 720 
miles in, of 16 hours long i Anfw. 27 days. 

-p 12 X 12 X 720 

For 7 ^ — = 27. 

16x240 ' 

j^5^. 42. A carrier received 42 (hillings for the carriage of 
3 C weight 150 miles, I demand how much he ought to re-^ 
ceive for the carriage of 7 C 3 qrj. j^lb. 50 miles, at that rate? 
Anfw. 36 X. 4^. 

^ Conditional 
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Li C, Mt, 
Conditional terms f^ 3 150 
Correfponding A. \i% 50 

Tharforc A.= ^7^^50X42 ^ _i09i_ , 

XI2X2OX3XI5O 20X3 • 

^uifi. 43* An ancient ladf, being demoded how oM tM 
was, to avoid a direft anfwer, faid, I have 9 children, and 
there' are 3 years between the birth of each of them \ the 
^deft was born when I was lo years old, which is exadly fhe 
age of the youngeft ; how old was the lady ? At^fw. b% years. 

^juft* 44* There are 100 ftones which lie three feet or one 
yard upon the ground one from the other, and there is one 
employed to gamer up the ftones one by one, and bring them 
to a bafket which ftandeth 3 feet from the iirft ftone ; how 
many yards of ground muft he go backwards and forwards ia 
all, More he hsuh brou^t the laft ftone to the bafket ? 

Theanfwerto thtsqueflion may be obtained \3fj An. ^jfu 
Thu»> 

To fetch the firft ftone he goes 2 yards. 
To fetch the 100*^ . . . 200 ditto. 



Sum of the greateft and leaft terms 202 

Multiply by 1 00 the Qumber of terms* 

ft 

Divide by 2) 20200 

Anfwcr loioo yards. 

^«^>?.45. Lent 109 guineas at operant, which, by the 
18th of Auguji 1 740,, was raifed by the in|ereft to as many 
moidores, wanting 2r. bd. on what day did the bond bear 
date? hvSwttJulyjj 1733. 
ipo moidores = 147 : 3:0 
dedua 2 : 6 



remains 147 : 0:6 

109 guineas 114 : 9 : o 

• ■ ' ■■ 

intercft 32 ; ii : 6 

Condition^ terms 100 . 365 . 4 
Correfponding IX4*4S • A . 32,575 

' Th«reforeA«i222<36Sx32i521^35 days. 
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^Ji.it^. If 3481 fcJdicrs are to be placed iib'a iquare 
battle, how many are to be ftft in jank or jn fik ? Anfw. 59. 
(for the fquare root of 3481 U 59,) 

^eft. 47, If 100/. being put forth for intereft at a certain 
rate, will at the end of two years be augmented to iix^^l. 
(compound intereft, or intereft upon intereft being computed) 
what principal and jntcreft will be due at the firft year's end? 

Aniw. 106/. (compofed of too/, principal, and 6/. intereft) 
which 106 is a mean geometrically proportional between loo 
md 112,36. 

That is 100 )C 11^,36 = 106 X 106. 

^eji. 48. If 100/. being put forth for intereft at a certain 
rate, will at the endx)f 3 years be augmented to 11 5,7625 /-* 
(compound intereft being computed,) what principal and in^ 
tercft will be due at the firft year's end ? 

Anfw. 105/. (compofed of 100/. principal, and 5/. intereft) 
which 105 is the firft of two mean proportional numbers be- 
tween 100 and 1 15,7625 /• 

^eji, 49. Vitruvius (in lib. g. cap. 3.) reports, that kingj 
Hiero having given orders for the making of a crown of pure 
gold, was informed that the Workman had detrained part of thc^ 
gold ; the king being much difpleafed at the deceit, recom- 
mended the examination of the bufinefs to the famous Archi- 
medes of Syra^ufc^ who without defacing the crown difcover'd 
the cheat m this manner, viz. experience telling him that a 
quantity of gold would poffefs lefs room, or fpace than the 
fame ouantity of filver, and tonfequendy that a mixt mafe' 
of gold and filver of the fame quantity would take up fome 
mean fpace between the two former ; ne made a mafs of pure 
gold of the fame Weight with the crown, likewife another 
mals of fdver of the fame weight; then having put the crown, 
as alfo the other two mafTes feverally into a veflcl filled up to 
the brirn with water, he diligently referv*d the water flowing 
;over into another vefTel, and from thofe three feveral quantites 
of water fo expelled, he fqund out the quantity of gold and 
of filver in the crown : ' But fince Fitruvius ha^ not dcliver'4' 
the practical operation, I fhall ihew the fame after the manneif 
of CanianuSy Gemma Frijius^ and other Arithmeticians. 

Let us therefore fuppofe die weight of the crown, as alfb 
of the two feveral maffes, to have been j/J, Suppofb alfo that 
by putting the mafs of gold into thevcffel, 3 ft. of water w?»^ 
expeUed ; by putting in the crown 3^/3. and by patting in the 
mafe of filver j^iib. The queftion dierefore is to know how 

2 much 
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snuch gold and how much filver the crown was compofcd of. 
This may be refolved by the Rule of Falfe, after this manner : 
Suppofe 3/}. of gold to be m fhe crown, then there re* 
Hiained xW. ci iuver; now fay by the Rule of Three, if 
5 A. of gold expel 3/^* of water, how much 3/6. of gcJkl ? 
Anfw. i| lb. Alfo if 5 lb. of fdver expel 4I of water^ how 
much %lb. of filver? Anfw. i^lb. of water; add therefore 
the water of the filver and Of the gold together, to wit, i ^ 
imd It, fo there will arife ^\lb. of water : This ought to 
liave been 3^/^. (for fo much overflowed by putting in the 
crown ;) but it is too much by V« « therefore ^V is to be 
noted with 4-9 for the error of the firft pofition 3/^. Again, 
feign Another quantity of gold to have been in the crown, 
to wit, a/J. therefore there remained 3/*. of filver ; then 
fay, if 5&. of gold expel 3ft. of water, how much ^lb. of 
gold ? Anfw. i\lb. of water : Alfo if 5 ft. of fiWer expd ^\lh 
of water, how much 3ft. of fdver? Anfw. 2/5, dien add i\lh. 
tanto 2t'7> the fum will be 31^0 <>f water. This ought to 
have been 3 J /*. but it is too much by i |. Therefore H is to 
be noted with -|- for the error of the 
fiecond pofition a lb. Here becaufe the 
enroll are Fractions having a common 
Den<»ninator, I take their Numera- 
tors» 7 and 13 inftead of the errors, 
then multiplying crofs-wife, to vrit, 
3 by 13 the product is 39 ; alfo 2 by 
7, ttie product is 14, which fubtradled 
from the former product 39, (becaufe 
the errofs are alike,) leaves 25 foi^ a 
Dividend ; alfo the difference between 
the errors 7 and 13 is 6 for a Divi- 
for: Laftly, dividing 25 by 6 the quo- 
tient is 4| } fo much gold, therefore, 

was in the crown, and confequentlv (bccauf^ the weight of the 
crown was 5/J.I there was | of ulver, which may be proved 
thus : Say, if 5 ip. of gold expel 3/i. of water, how much 4 J Ib^ 
of gold ? Anfw. 2ilb.o{ water : Again, if 5 A. of filver expd 
4 J of water, how much J of filver? Anfw. |/A. of Water, 
which being added to 7.{Jb. the fum is 3{- lb. of water, to wit, as 
much as flowed over when the crown was put into the veflfel. 

Here note, that in making a. trial of this nature, there is no 
neceiEty that the mafs of egld or of filver be of the fame weieht 
with the crown, or whatloever thing is to be examined, but 
of what notable part of thd weight you pleafe. 

i CHAP. 
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74t. PR OBL. L ^ 

Tf dlfc(fOit a nunthtr which an^ mt Jhall have in his mindy with*, ' 
^ui requiring him U nveal anj^ part of Jbat 6r any number 
whatfoevfr* 

t 

A $"T£R any otie has thou^t ttpon a miifib^r at pk^rurr^ 
Jr\i bid him double it^ and to that double bid him add znf 
mch even isismber as you pldiStto af&gn ; then ftom the funi 
of that addition let him rgeft one half, and referve the other 
half: LafUy, ftom this half bid him fubtra£t the number Which 
he firft thought upon ; dien may you boldly tdl him what 
number remains in his mind after that fubtra£tion is made» for 
it will always be half the number whidi you afllgned him to 
add. 

For Example : Suppofe he thought upon 6^ the double there^ 
of is'i2, ta which bid him add fom^ even number at your 
l^eafnre, fuppofe 4, fo will the fum be ij(h whereof the half 
is 8, from imch if he fubtra& 6, (the^number firft thought on) 
the remsunder is 2, (to wit, half the number 4, which was by yott 
affigned'tb be added ;) which remainder you difcover, notwith- 
ftanding all the operation was performed in his mind,* without^ 
his making known any number whatfoever. Nite^ .That the 
addkingof an even number, as afonefaid, is not of neceffity,. 
but only to avoid a fradion that will atife, by taking the half 
of ah odd onmbcn 

74a. 7lr Ibafin Y the Rule. 

£F to the double of any number (which number for dlftiric^ 
tion fake I call the firft) a fecond number be added^ the hadf 
of the fum muft neceflarily coi^ of the fiud firft number, an<i 
half the fecond ; therefore if from the faid half funl &e fixft 
Bitfll^b^*be fiibtraAed, the rem^der muft of lufee&y be half 
dse fecond number which was added% -^ 



Bk 
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743/ P R O B L. II. 

jTtt/tf number ly the one even and the other odd^ being propo/ed unta 
two perfonsy to, tjj^ end they may {out of [your fight) fiverally 
chufe one |f thofe numbers j to difcover which of thefe numbers 
each perfon had chofen. 

Suppofe you have .propounded to Petit and John^ two num- 
bers, ^e one even and the other odd, as . 10 and 9,' and that 
each of thofe perfons is to chafe one of the faid numbers un- 
known to ydu. Now to difcovfer which number each perfon 
made choice of, you muft take two numbers, the one even 
and the other odd, as 2 and 3 ; then bid Peter multiply that 
numbel: which he has chofen hy :2 ; .and' czysk- John to mmtifriy 
that number which he has pitched uptzi by 3 ; that done, bid 
them add the two products togcilierv and let. them make known 
the film to you, or elfe demand of them whether the laid fuin 
be even or odd, or by any other way more fecret endeavour to 
difcover it, by bidding them take the half of the &id fiim^ 
for by knowing whe£er the faid fum be even or odd, you 
^btiun the principal ^nd to be aimed, at ; becaufe if the iaid fum 
be an even number, then infallibly he that multiplied his nimx- 
ber by your odd number, (to wit, by 3) did chufe the even 
number (to wity 10;} but if the faia fum happen to be ah 
odd number, then he whom you catifed td multiply his num- 
ber by your odil.. number, (to wit 3) did infallibly chufe the 
odd number (to wit, 9.) , 

For £xample : If Peter hzA made choice, of 10, 2xA.Jobn g, 
fuppofe you required P^«r to multiply his number 10 by 2, and 
John to multiply his number 9 by 3 ;. the produ£b will l^ 20 
» and 27, wheneof the fum is 47, which being an odd number, 
you may thejice conclude that Jobn^ whom you caufed to mul- 
tiply his number ^y 2, chofe the odd number 9, and dio^fore 
Peter took 10. ^ But if you had ordered John to multiply his 
number 9 by 2, and Peter to Multiply his number 10 by 3, the 
products, would have been 18 and .30, wJiereof the fum is 48, 
which IS an even number; from whience you may infer, that he 
thjt multiplied his number by 3 pitched upon the even num- 
ber, and ^QvtioxtPeier chofe 1O5 zrAJohn 9. 
. The reafon of, the faid Rule will appear from Note u and' 
2* to Art. 64. and Note u and j-tau/r/ 47. 
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744. pjiofiL. m. 

Jl certain number of diJlinSf things being propounded^ to difpofi 
them in Jueh an order ^ that cajiing away always the ninth ^ or 
the tenths or any other that Jhall be ajjigned^ to a certain 
number^ thofe remaining ,may ,be Jucb as were firji intended to 
be left. ' ' , .' 

This Problem is ufually propofed in this manner, vi%. Fifteen 
Chrijiians and fifteen T«rij being at fea in one and the fame 
fliip in a 'terrible ftorm, and the pilot ded^ririg a neceffitjr oF 
cafting the one half gf thgfe perfons into' the (ea, that. the reftr 
might .be fa^ed; they all agreed, that the perfons to be caft 
feway (hould be fet out by lot aft^r this manner, v/z; the . thirty 
perfons fliould be placed in a round form like a ring, and then 
beginning to count at one pf the paffengers, and proceeding cir- 
cularly, every ninth perfon fhould be caft into the fea, until of 
the thirty perfons there remained only fifteen. The qusftion 
is, how thofe thirty perfons 'ought to be. placed, that the lot 
might infallibly fall upon the fifteen Turh^ and not upon any 
of the fifteen Chrijfians ? For .die more eafy remembring of 
tile Rule torefolve this queftion,^! fhall prefuppofe the five 
vowels, tf, ^, /, ^, «, to fignifyfive numbers, to wit, • (i?) one, 
{e) two, {i) three, [o) four, and (a) five ; then will the-RuJte it- 
felf be briefly comprehended in thefc two following ivcrfes : 

' From Numbers^ Aid^ and Arty ; . . ^_ , ^ 

Never will Fame depart. 

In which verfes you are princip4ly to obferve the vowels^ 
_ with their correfpondent numbers before aifigned ; and then be- 
ginning with the Chrijlians^ the vowel a (in from) fignifics, 
thjat four Chriftians are to be placed together \ next unto them 
the vowel u (in Num.) imports that five Turks are to be placed 
together j in like manner e (in bers) denotes two Chrijiians ; 
a (in Aid) one Turk ; i (in Aid) three Chrtjlians ; a (in and) 
one Turk ; « (in Art) one Chrijiian-, e (in ne) two Turks j e 
(in ver) two Chrijiians \ i (in will) three Twrij ; a (in Fame) 
one Chrijlian i ^ (in Fame) two Turks; £ (m de) twa Chri- 
Jlians ; a (in paH) one Turk. 

. 745. The invention of the faid Rule, and fuch like, depends 
upon the fubfequent procefs, viz. If the number of per- 
fons be thirty, let thirty figure or cyphers be placed circularly^ 
Qr elfe in a right line as you fee, 

000000060000000000000000000000 

#ba That 
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That done» begin to count fix^m the firft, and mark the ninth 
(or what other ihall be ai&aed} by putting a point or crofs oyct 
it ;} thai cdunt forward ^om that whidi yOu hav% marked^ 
iMd place another point over the next nindi ^ and continue to do 
die fame, bq^nning agaun when ^ou ihall be at the end (if the 
t3rphers are placed in a right Ime,) and paflm^ over thbfe, 
Krtiich yoo had already marked, until you have ma^ed the num- 
ber reaoired, as in the example propounded, \mtil you have 
inaiim fifteen^ for then all the qrphers marked (hall be diofe 
whtdi mift be caft away, and ttie others thofe that are to re^- 
itoauu Hence it is evident, that if you obferve how thofe cy* 
pbefs i|iarked, are difpofed among thofe which are not matked» 
you will cafily make a Rule for any number whatfoever. 

By this invention (as Slome conjedure) the £unous hifioriasi 

y^flsphus thf JeW', preferved his life very fubtilly in the cave, to 

!midi himfelF and forty of his countrymen had fled from the 

. fiirious and conquering ^/mr/sj at the fiege of jQtapata : For 

lus faid countrymen having moil wickedly refolved to kill one 

. another^ rather than yidd to dieir enemies, he at length (when 

no arguments that he could ufe would d^Quade them from fo 

horrid an wEt} prevailed with them to execute their tragical 

dt&ffi by lot ^ and fo bv tfao help of the aforeiaid artifice,' a9 

we may figppofcp himfolf with one other perfon only remain- * 

tfig alive, ayfter the reft were inhumanly murdered, the^ a- 

«eed to put an end to the lot, and thereby iave their hves< 

. 1 his flory you may foe at large in the fourteenth chapter of 

Ae third Book of the Hiftory oEJa/ephuSy of the Wars of .the 

Jewsm 

' 746, PROBL. IV. 

Mfany mtoAtrf which proceed from i or unity ^ in a frogreffim^ 
according to the natural order of numiersy (fucb as thejlty 
l> 2, 3, 4, 5, 6, &c.) being placed in around form lih d 
ring ; to dijcover which of thofe numSers any one has tbougit 
upon* »^ ' • 

Let any multitcide of hmnbers in Yht aforefaid progreffion, 
fuppofe thcfe tcft, to wity i> 2, 3, 4, 5, 6, 7, 8, 9> 10, be 
mark'd upon ten ivory-coun^ (or for want tnereof upon, ten 
fmall pieces of paperji whidi may be reprefentcd by thcfe ten 
letters, A,B,C,D,E,F,G,H,K,L, viz. fimpofe i to be 
writ upon the counter A, 2 upon B, 3 upon C^ (fc. Then 
having placed thofe counters circularly as you fee (with thetf 
blank laces uppermoft, and the fi^es ufkkniei^ that die 

6 ' . A 
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4 

"A 

t .. 

L 10 2 B 

K^ 3C 

G7 si 

6 
F 

fubtilty of :die iport imy the better be emctaki) Itt anjrent 
think upon anv number of units ivfaich does not exceed 10 1 
that done, bid him touch one of tbisfe counters at [rieadirey and 
to dve number on the hack-fide of t)» coonter toiudbed (%riiich 
you cannot be ignorant of» having noted well the place of i or 
A) add fecr^y in your mind, the juft number of aQ die 
counters^ and re&rve the fum ; then bid him imagine in his 
mind the counter touched to be the number which ne thought,, 
and from that counter to coufit backwards, until he has made up 
Che aforefaid fum, which you r^erved, fo will his computation 
infallibly end on the counter upon 9i4vi^ the number thought 
of is marked. . 

For example, fuppofe he thought 7 or Q, and that he touch- 
ed B, to wit, 2 ; add to 2 the numoec of all the counters, . to 
wit, ID, fo the fum will be 12 j then bid him count to 12, be«* 
ginning at B aod going backw^d, and efteemine B to be the 
number thought, to wit, 7; fo will 8 fall upon A, 9 upon L, 
xo upon K^ 1 1 upon H ; and laftly, 12 upon die counter Gp^ 
which being turned up will (hew the number thou^. 
. 747«Thereaibnof this Rulp is notdiiEculttobeaj^rehended, 
two principles beine prefuppofed, the one is this ; to wit, many 
counters or things iraatfoever being difpofed orderly one zket 
the other, in one continued line, whether it be right or 
circular; if you value or name the firft counter to be fdme 
number of units at pleafure, and continue to count forward 
according to the natural order of numbers, until another num- 
ber be named which falls upon the laft counter : Or if you ima- 
^ne or name the laft counter, to I^ the fame number of units 
as before you put upon the firft, and continue to count back- 
wards to tiie firft counter; I fi^, that the £uQe number ynH 
be named at the end of both thefe coniputations : For examplcy 
in thefe 9 letters, A, B. C. D. E. F. G. H. K. if the letter A 
be efteemed to be 4, and from thence you coimt forwards unto 
K, according to -the natural order of numbers, tiie letter K 
wUl 1^1 upon the number 12. In like manner, if youefteem 

Bb3 K 
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K to be 4, and count backwards from K to A, jthe letter A 
willlikewife fall upon I2. 



4. 5. 6. 7^ 8. 
A. S. C^. D, £• 
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The othicr principle is this, to wit, many jcojiintcrs being 
difpofed in a round form like a ring; if you eftccm any one 
of thofe counters to be fome number at pleafure, and then from 
that counter jf you couqt circularly, until yoii eiid upon the 
counter where you b^gan, the number laft named will be equsd 
to the fum or the number of all the counters, and of the 
niunbbr which you put upoii the firft counter ; for example, if 
D be one of ten letters placed in a circumference, and that 
imagining D to be 7, you begin with it, and count round the 
whole circumference, according to the natiural progr^ffion of 

A 

t 10 2 B 

K9 3C 

H 8 4D 

G 7 5 E^ 

6 • 

' F . ' 

numbers till y(S\x end with D, where you began ; the number 
17, which* is compofed of io and 7, will neceffarily fall upon 
D ; for 9 (which is the number of letters in the circumfe- 
rence befides D) being added to 7 (which was firft put upon 
P) makes' 16, to which i being added, (becaufe D ends as 
well as begins the circumference) the fum is 17. 

'Now thefe two principles being prefuppofed, it will not be 
difficult to apprehend the reafon • of the aforefaid Rule in all 
cafes that can happen ; for imagine *that one has thought upon 
7, or the counter G, then that counter which he'fhall touch 
muft either be the fame counter G, or fome other that precedes 
or follows G. 

' Firft therefore, fuppofmg the counter or number touched to 
be the l^me with the number thought, the truth of the Rule 
will be then evident j for by the Rule given,' he will begin to 
count from the fameG to 17, putting 7 upon G, therefore by 
the fecond prefuppofition the number 17 wiH faBl uponG. 
' ' . ' • * " Secondly^ 
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Secondly, imagine that he touched a counter or number fol- 
lowing G the number thou^t, as L or 10 ; then according to 
the Rule adding 10 (the numbers of all die counters placed 
circularly) to lOorL, the (counter touched) bid him count 
backwirds to 20 by beginning at L, and eftcem L to be • 7. 
Now, .becaufe by beginning to count at G which is 7, and pro- 
ceeding to count forward, the number lo will fall upon L j 
therefore by die firft prefuppofed principle, if we efteem L to 
be 7 and count backwards, the ntimber 10 will infallibly fatt 
upon G, and then the number 20 fhall alfo fall upon the fame 
G by the fecond prefuppofed principle. 

Laftly, imagine he touched fome number or counter which 
precedes 7 the number fought, . as B or 2 ;. then adding 10 to 
;t, you are to bid him^count unto 12, h^ having firft imagined B 
to be the number thought 7 ; and going backwards to A, L, 
K, £^f. Now becaufe by proceeding to count at B, which is 2, 
^d beginniiig to count forward to C, D, ^c. the number 7 
falls upon G j therefore if one imagine that G is 2, and from- 
thence count backwards towards F, E, ^c, the number 7 will 
fall upon B (by the firft prefuppofed principle ;) therefore when 
one afiiimes B to he 7, and counts towards A, L, fefr. to any 
affigned nnmher^ it is in cfFcsS: as much as when one imagines 
G to be 2, and cojunts towi^ds F, E, ^c, unto the faid af- 
figned number^ for each of diofe computations will end in thte 
fame point j hut it is manifeft (by jke fecond prefuppofed prin- 
ciple) that efteemihg G to be 2, and counting towards F, E, 
D, £^r. jound the whoje circumference ; the number 12 will 
fall upon thjp fanxe G. And becaufe G being fuppofed to be 2, 
and counting on the fame coaft as before, die number 7 falls 
upon B ; dierefore if the computation be continued on the 
fame coaft from B 7, to 12, the number 12 will fall upon 
the fame G. .So that the pracfticc of this fport in all its cafes is 
/demonftrated.. 

Note^ That to the number of the counter touched you may 
not only add the number of all the counters once' (as the Rule 
direfts) but twice, thrice or more times : For example, B 
being touched, you may caufe him to count to 12,' or t<? 22 ^ 
or to 32, 42, Wf. the reaibn whereof is evident, from thfc. fer 
jond prefuppofed principle. •' * ' 
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748, PROBL.V, 

JManj nufiAers hHng Jbtu^ed hj pairs j to wit^ i%m hy ti^o^ uni§ 
any perfon^ that be may 4btnk upon any M€ of tbofi pain at 
fUafure^ to dijcwp' ike pair that was tbougbt upon^ 

Let 20 numbers, fuppole diefe, i, 2, 3, 4, 5« 6, 7» 8> ^ iPt 
ii» ii| 135 IA7 I5» ^6> I7» ^8, 19, 20, be writ upon ivory- 
counten^ (or for want thereof upon finalj pieces of p?per) to 
wit, I upon one counter, 2 upon another^ S^upo^ a third, 
tfc% Then difpofc them into pairs as you fee, yt%. fuppofe 
I and 2 to b^ Qiie pair, 3 an4 4 to be another pair, &c«^ ^ 
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0f dsefe pmrs let any me, think upon which pair he pleafts* 
TliTSi done, you are to diilribute the. faid 20 numbers into 
ranks, in form of a long fquare, until there be 5 numbers in 
length, and 4 in breadtl^ aifter this manner, vi%. Uy the three 
iidf nimibers, i, 2, and 3, in a rank (as you fee in the fecond 
figure) from A towards B; then pl^e 4 under r, and 5 after 
3, (in the faid rank AB.) Aga»i, place 6 under 4, and 7 
iiter 5, (in the faid rank AB«) Then place 8 under 6, al- 
io 9, 10, 1 1, on the right-bana of 4, in the rank CD. Again, 

place 



N 
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place 12 under 9, and 13 on the n^t^hand of xi, in the raill: 
CD, and 14 under 12^ Moreover, place 15, 26, 17, on the 
right-hand of 12, in the rank £F. Laftly, place 18^ 19, 20, on 
the right-hand of 14, in die rank GH, ib will all the numbera 
be ranked as you fee in the Table. That diane, you are tdi de- 
mand of him that thought upon two numbers as aforefaid, lA 
what rank or ranks die ixA numbers hs^pea to be found, tiiZt 




wmmmrmmmmm^i^mmn^ 



<miifmmmmmmtm^mm'^^''^mi^mmmmm 



in which of the ranks AB, CD, £F, GH/or in wUdi 
two of the faid ranks : Now if be anfwei^l^t^ the two iium* 
b^ he iirft thought upon arp in the firft^^^^ AS, dien x an4 
2 will be the numbers thought or kept in mind s if in the fe-* 
cond CD, then 9 and 10 j^all be the numbers tbou^t of; if 

' in the third rank £F, then i< and 16 will be the numbers 
thought: If they are in the &urth rank GH, then 19 and 
20 (ball be the numbers thought ; but if he fay that the num-» 
hers thought are in different ranks, then you are heedfuUy to 
ipark the laid numbers i and 2, 9 and 10, 15 and 16, 19 and 
20, which may be dilled the keys of the 4>ort, in regard they 
ferve not only to difcover the two numbers thou^t, when they 
are both in one and the fame rank (as afore(aid ;) but even 
when they are in two different ranks : For in this lat;ter cafe, 
as ibon as it hath been declared to ypu in which two'ranks thf 
two numbers thought are placed, you are to take the key of 
the hi^ieft of thoie two ranks, and defcending in a down-^nght 
line from the firft number of that kev to the lower of the laid 
two ranks, you'fl there Kind one of tne two nombers thought, 
gnd upon the right^^hand of the fecoiid numDef of the faid 

- key, at the fame diftance fideways/ from the f^oi^d nmnber of 
the key, (as one of the numbers thought was diftant from th^ 
flrft number of tli0 key,) you will find th^ o^hcr number 
thought. 

For %x»xti^ty ifiippofe the t^o numbers thought are y and 8, 
and it is declared to you,. that &ey are in the firft and fourth 
ranks \ take th^n tjae key of the higheft of thofe two ranks ; 

to 
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to wit) of the firfty which is z and 2^ and defce^ding down* 
ri^t from i to the fourth rank, youUl there find 8 one of the 
numbers thought : Then feek fideways on the ridit-hand of 2 
(the fecond number of the key) a number as izx leparated from 
2, as 8 is diftant from i, and you'll find 7 the other number 
thought / 

Again, fiippofe he fays that the numbers thought are in th^ 
fecond and thjrd ranks : Take then the key of the fecond rank 
which is 9 and 10, arid defcending down-right irom o to the 
third rank, you (hall there find 12, which is one of tne num- 
bers thought J then feek fideways on the right-hand of ic, (the 
fecond number pf the keyV a number as far diftant from 10, 
as 12 is from 9, and you'll find 11, which is the oiher number 
thought. 

The reafon of this will be apparent, from a ferious confide- 
ration of -the placing of the numbers according to the Rules 
before given : For it is thereby, evident, that of the :firft num* 
bers coupled two by two, there can never be found more than 
€fip pair in one ana the fame rank y and of all the other pairs,' 
one number is always found ^n onp rank, ^d the other num- 
ber in another rank. 

Note alfo, that this fport may be pra£Hfed with divers per- 
Ions at once, and not only with 20 numbers^ but with any 
fuch multitude of numbers as is produced by the multiplication 
cS any two numbers thai differ by i, or unity ; as 30, which 
is the product of 5 multiplied by o, and 42, which is the pro- 
duift of the multiplication of 6 and 7. That which is chiefly 
to be regarded is, the placing of the numbers in ranks accord- 
ing to the dire£tions before given : And for the more eafy com- 
prehending of that order, I have, in the following T^bk, rank- 
ed 30 numbers in their due places, which being compared\ 
with the' former Table, and well viewed, will be a clearer illu- 
ftration than can be e^^i'eiTed hy many words ^ 
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749.. PRpBL. VI. 

^ree jealou^ bufiands wth their wives^ being rtaiy to pafs by 
night- oyer a river^ do find at the rivfir JifiU a boat which 
can carry but two perfons at onccy and for WQnt of a watef^ 
tnan they are necejfitated to row themjelves over the rifver at 
fever a I times : Tne quejiion is^ how tbofe fix per Cons Jhall pafs 
2 by 2j fo that none of the 3 ijuives may be found in the com^ 
pany of i or of 2 min^ unlefs her hufband be prefent? 

They muft pafs in this nianner, piz. iirft two women pafif 
then one of them brings back the boat and repafles with the 
third woman ; that don^,, one of the three yrp^cn brings badt 
the boat, and fitting down jupon the grour^d with her huiband, 
permits the other two men to pafs oyer to fold <hcir wives : 
Then one of the faid inen with his wife brings back the boat^ 
and placing her upon the ground, he takes the other man, and 
repafles with him : Laftly, the woman who is found with the 
three nien enters the boat^ .and at t|vice goes to fetch over the 
other two women. 

750. probl. vn, 

j/ Country-man having a foXy a goofe^ and a pech of corn^ in 
his journey came to a river ^ where it fo happened that hft 
could carry but one over at a time. , NoWj as no two were 
to be together that might defiroy each of her ; fo hje was at hit 
wlf s end how to difpofe of ^hem\ for ^ fays he^ tho" the corn 
canH eat the goofcy nor the goofe edt the fox ^ yet the fox can 
, eat the goofe^ and the goofe eat the corn : The quejiion isy hovi 
he mujl carry them over ? 

Firft he muft carry over the goofe, leaving the fox and corn, 
(for the fox will not eat the corn) then^ returning back, he 
may carry over the fox, bringing the goofe back again ; then 
leavin]g the'gopfe, he may carry ovef the corn 3 laftly, he muft 
return to fctdi the goofe. 

751. PROBL, VIII, 

pwo meyry. companions are to have equal fhares of eight gallons 
df wine y which are^ in avejfel containing exactly eight gallons : 
now to make this equal partition they have only two other empty 
vejfetsy of which one contains five gallons^ and the other three ; 
' '- ' ■ 6 the 
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the puftion isy bow they Jball exaStly divide the wim by the 
be^ of tbofi tbne vefels f 

Fiffty 6mn t]se veflel which contains 8' gallons, and is 
lull of wine, let 5 gallons be poured into the empty veflel 
«f 5, and from this veflel fo filled, let three be poured into 
Ae empty veflel of three, fo there voll remain 2 gallons 
within the vefTel of 5. Then let the three ^Ilons that are 
within the veflel of a be poured into the veSel of 8, which 
will now have 6 gallons within it ; that dcme, let the two 
^lons which are in the veflel of 5, be put into the fsmpty 
refiU %Ji 3 : The^ ^^ ^^ ^^^ gsdions of wine that ar^ 
%ritiun the vefiel of 8, fill ag^n the 5, and from thofe c pour 
mA one gallon into the veflel of 3, which wanted only one 
gaDon to fin it ^ fo tfier^ voll remain exactly 4 gallons 
within the veflel of 5, and 4 gallons within the other two 
veflUs. This queftion may be refolved in another way, 
but I leave that as an cxercife to the fagacity of the inge^ 
Hious reader* 

Now though at firft ftght it may be thought by fome, 
that the three lafl mentioned Problems cannot be refolved by 
any certain Rule, but oinly by many trials ; yet by infal- 
lible argumentation and diicoune, the folution of thofe que- 
fiions may be found out, or elfe the inipoflibility of them, 
if by chance they (hould be propounded impoflible; as the 
moft ingenious Gaffer Bachet has manifefted i^ a little 
book in the French Tongue, intitled,. Problemes pqifans ^ 
dekHabks jui fe font par Us nombresy from which book I 
have extracted the contents of this chapter. 
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75t. 'T^HE various kinds of mcafining, are tfeec, twir. 

JL I. Lineal, cdled (ty worici^en) Rmnlng mafurij, 
in that it rcfpeSs length only, the parts of which are ;- 

12 Inches, 1< I Foot^. ., 
3 ^ect, \<i Yard, _, , 
161 Feet, 3 1 1 Rod, 

753. Superficial, or Square Meafure, in ^at it relpeds 
Length .and Breadth, the parts are, %nz^ 



144 Inches," 
72 Inches, 
36 Inches, 
48 Inches, 



f 1 Foot, 
i a Foot, 
i of a Foot, 
^ o(:aFo9t, 



i.8 Inches,^ W i a quarter of d^ Foot, 



272J, Feqt, 

136^ Feet, 
Inches 
I296> or 9 Feet, J J^i Yard. 



I Rod, 
i a Rod. 



Note, That in dividing by iL'j^W which redbces Superficial 
Feet to Square Rods, workmen talce no notice c^ the ^ of the 
foot, divicMng only l>y 272, which gives the content a little 
too much. .'•*'."- 

754. Solid, or Cube Mcafiirc, rcfpefting Length j Bfeaechiij' 
ana Thickne^, whofe parts are^ 

Inches. 

t J^ddt, * 
I of a Fiodl^ - 
4 of aFoot^ 

\^otaFooty ; 

X Yafd. . . . 

755. Qf SuPB&nciAi MbA8;UIL£. 

A General Rule. - • ' 1 

Mult^ly the Length by tht BftsnUti, uA^ffwiiiAU4iit( 

Superficial Content* 
# Dmonfirativiu 
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Diimnjirathn. 

For if a line AB^ being divided Into any number of equal 
nortSy be moved conftant^ at right angles with another^ line, 
dCj divided into any other number of iuch equal parts, as are 
in AB ; it will, when advanced to any part of BC, defcribe 
thereby as many equal fquares as there are parts in it : And 
if moved on &rtber^ to the next part, it will defcribe as many 
more (quares, and fo the fame number of fquares will be as 
often defcribed, as there are parts in the line, BC ; and con* 
fequendy there muft.be as many fquares in the furface, made 
by thefe lines, a$ there are units, in the produft of the parts of 
tbe two fides, 

'A < B 



« 

7 '. \ 

■ 

■ 



to 

756* Now the content of any thing (nay be found {htiee fe- 
deral wap, viz. 

I. By Decimals* , 

7,. By Aliquot Parts. 

3* By cro(s Multiplication^ 

All which I ihall promifcuoufly ufe in the following Exam-' 
pies. But the latter of the three is ufed by moft workmen, 
except glaziers, whofe foot being deci];nally divided, they caft 
Up the content of their work by Depinuds. 

757. Crofs MubipUcatimy is performed as in the following 
Example, 

f Let it be r^quiri^d tici^nitiltiply 47 feet 8 inches by 9 feet 4 
inches : See the operation. 
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Here the feet are multiplied by the feet,* tliAi*'(cfoftsi?^c) 
viz, the 9 feet in the Multiplier oy the 'Seiches in the Mul- 
tiplicand, gives' 72 inches or 6 feet, andth€f47feet latHfrMW- 
tiplicand being multiplied by 4 inches, in the Si»Wplifir,rg»?^ 
15 foot 8 inches. Laftly, the inches in both the laftors, •^be-* 
ing multiplied one into the other, make 32 parts^^ or 2 inches, 
8 partSj/'the totaj of whidi, n/Zz. 444/. ,19l in^ . 8 par* is . the 
produdl of 47 foot 8 inches, by 9 foot 4 inches. 
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758. The Content of the Work, is givpn cither by the Foot^ 
the Yard, the Square, or the Rod, viz. . 

759. By the Foot. 

• Glazing and Mafonty. 

. Dimenfions iare taken in feet and inches, the Content given 
per Foot fquare, . . ^ 

In Glazing. 

Example. How many Feet of Glazing are there in that pans 
«f ^a& which is 4 feet 5, and 2 feet 42, ^ ^ 

2,43t 
4>S 



1210 
968 



10,890 Anfwer, 10/. ,890 

In Afafgnry. 

ExampleJ' Sxxppbk a yard pav'd with free-ftone, viz* length 
.22 feet 4 inches j breadth 19 feet 7 inches ^ bow many (quare 
feet? 
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22 : 4 
19 : 7 


» " 


198 

22 

6: 4 
12 : zo 


• 


2 : 4 


Feet. In. Part. 



437 -4:4 FaeH 437 .4-4 

Pmitiitf^ ymmery^ Plmftering^ &e. 
' DbMAfions arc taken in fift and inches ; but the content 

rn in iqpare jwds, ftmnd by dividing the fuperficial feet 

In Paintings 

Example.' The £eig;ht of a room being J2 feet 4 inches^ and 
84 feet IX inches abo^jLt, how many fquare yards? 

12 . • 4 high 

loio .0 ss 84 : II X 12 

^8 . 3 • 8 5= 84 : II k I 

9) ID47 .3.8 Ya. Feet. Inch. PaH. 

XJf6 • 3 • 3 • 8 Anfu^. 116 . 3.3. 8 - 

• : J^innj. 

^xempU. How many yanb of wainicot does that room taktf 
up, whofe hei^t is 12 feet 3 inches^ and compafi 104 feet 

6 indies I 

Feet* Inch. 

104 • 6 

12 .3 

1254 .0 . . = 104 . 6 X i> 
26. I. is ss 104 .6X1 



9) 1280 . r . 6 

— ii*<afcB^>.< < I 1 1 <i III 



Tm. F4a. InA. 
I4».^ • X •> Anfw. 142 *^ a )^ s • 6 

Plaiftiring. 
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Plaijimng. 

Example. How manv yards in acieUng 47 feet 4 inches, 
7 parts long, and 18 feet broad ? 

47 • 4 • 7 long 

z8 broad ss 6 X 3^ 

284 .3.6 

3 



9) 85a « 10 • 6 



94 • 6 • 10 . 6 Kw. Ft. In. Part. 

Facit 94 . 6 • 10 • 6 
Uiider this head you may further note, that if you multiply 
the I part of the length, by the | of the breadth, the produ^ 
vdll be the content in fquare yards, it being the fan^e to take 
^ of lineal, as ^ of fupemcial meafure* 

761* By the Square. 

Partitioning^ Fboring^ Roofings Tiling. 

Dimenfions are taken in feet and inches, but the content or 
value is by the fquare of 10 feet, done by cuttmg off two figures 
of the fuperficial feet towards the right-^hand. 

Partitioning* 

0xampli. How many fquares are contained in that work 
which is 199 fbet 10 inches in length, and xo feet 7 inches 
high? 



199 • 10 
Id , 7 




1998 . 4 
66 . 7 . 
49 • II . 


fe= 10 
6= i 



X 199 : ^^ 



21,14 • 10 • 10 Squar. Fat. Inch. Parts. 
X . Anfw. 21 . 14 .10 . 10 

From which fometimes the content of dpors and other va- 
cancies are dedu<fted. 

Flooring. 
Example. A floor being 49 feet, 7 inches, ^ parts long, and 
26 feet 6 inches broad, how many u^uares \ 



Cc 119 
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49 • 7-4 
26 . 6 • o 

1289 . 10 . 8* 
24 • 9 . 8 



Anfw. 13,14 .8.4 

Roofing. 
Example. Suppofe an houfe r8 feet 4 inches in front, and 37 
feet 10 inches in depth, how many Tquarcs in the roof? 



Squares, Feet. tncb. 



37 • 10 
3 

113 . 6 

& 

1)681 . P 

12 : 7 .. 4 

III ■ I II ^ I 

*) 693 . 7 . 4 

346 ' 9.8 added 



i>*>ii« 



10 • 40 • 5 10,40 . 5 • o 

- Here notfe, after you have multipl/d the depth by the front, 
und fo found die content of the ground-plot in feet, half of 
thofe bein^ added, gives the content of a pitch-roof, which re- 
duce into fijuares. 

762. By the rod, as' in 

' ' ' Bri(j^''Work, 

Dimenfions are taken in feet and indies, and the content^ 
given per the fquare of a rod of 16 ^ foot. 

The content of this work is found in the fame manner as 
all the other, to wit, by multiplying the length by the breadth;^ 
and only differs from uie former hi two things. 

• 

763> When you have fo found the fuperficial content in feet, 
divide it#by 272, the fquare feet in one rod, the quote is rods, 
the content being always fo given. 

; 764. That when 'tis more or lefs than- a brick and i thick, 
it muft,be reduced to that tWcknefs, being always meafured by 

th€ fquare rod of a brick and 4. To do which obferve. 

Rule. 
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Rule. Multiply the produfl: of the length and height of the 
wall by. as many half bricks as it contain? Jn thickncfs, which 
produft divided by 3, gives the content *6f the wall i brick 
and I thick, which fuperiicial feet divide by 272, the quote is 
fquare rods reduced to i brick and i i or more (jiort by the 
following Table. 

Brick. 

fubtraa 

add \\ It will reduce the 

For < % multiply by 2 > faidthicknefs to i 
\ multiply by 
, multifyy by. 

Example I. Siippofe a wall of a garden .231 feet about, 
and 13 feet 4 inches high, and 1 brick |^ thick, how ipany 
rods ? 

213 
13 • 4. 





2769 . o 
71 • o 



Rodsy Feet. 
272) 2840 « O (10 .120 

120 

Example 2. How many rods of ^rick-work in that wall 
.which is 40 feet 7 inches long, and i i feet high, being one 
brick thick I 

Feet, Inches^ 
40 . 7 
II . o 



3) 446 . 5 ^ 
148 . 9.8 

272) 297 -7-4 
I . 25 , 7 



Rods. Ft. Inch. Parts. 
4 Anfwer i • 25 . 7* • 4 • 



Example 3. If a wall be 254 feet about, and 1 2 feet 7 inches 
high, and 3 bricks thick, how many rods i 



Cc 2 
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*i4 
12 



3648 . o 

127 . 6 

21 . 2 

3195 . % 

• 2 



Rmds^ Feet. Inches* ^ 



272) 6392 .4 (23 : 136 : 4 

765* PraAical Q^eftions in the Meiifunition of Saperficial 
Figures. 

^utft* I. If the fide of a fquare Superficies be 3 foot, what 
is the area or cpntent of that Superficies ? Or (which is . the 
fame thing) how many Squares, wery one <3i which is a foot 
fquare, are contmned in that Superficies ? 

Anfwer. 9 fquare feet, which content is found out by muL« 
tiplying the given fidc.3 by itfdf, viz. 3 multiplied by 3 pro- 
duces 9* 

In like manner, if the fide of a fquare pavement of ftone be 
15.7 feet, the fuperficial content of that pavement will be 
240.40 feet, that is, 246 feet and an half very near, (for 15.7 
multiplied by itfelf, produces 246.49. ) 

Likemfe^a fquare piece* of wainfcot, whofe fide is 3.24 yards, 
will be found to contain 10.4976 yards, or 10 yards and an 
half almoft; for 3.24, multiplied by idelf, to witj by*3.24, 
will produce 10.4976. ... 

Alfo if the fide of a fquare'.piece of land be 37,25 perches, 
the content in fquare {Perches (ne|le£ting the i^a£Uon in the 
Product) will be found 1387, which being reduced indll gjive 
8 acres, 2 roods, and 27 perches for the (;9ntent of that fquare 
piece of land. 

^£/?. 2. If a long^(quare be 8 feet in lengthy, and 5 feet in 
i)rea3th, what is the Uiperficial content ? . < 

Anfw. 40 feet ; which content is found out by multiplying 
the length hy th^ breadth, viz* 8 multiplied by 5 produces 40. 
So if one ot the lights of a glals-vrindow fuppofed to be in 
form of a long fquare, has for its length 3.06 feet, and 
breadth 1.47 feet, the content of that glafs will be 4.4982 
feet> or 4 feet and an half almpfty for 3*06 multiplied by 1.47 
produces 4.4982^. 

3 In 
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In like manner^ if there t>e a piece of wauiibot, plaiftering, of 
any other fuperficies in form of a long fquare, which is in 
length ^.325 yards, and in br^dd> 3.214 yards ; the fuperfi- 
cial content wiil be found 20,32 + ya^sj that is, 20 yards* 
one quarter of a yard, and fomcwhat more, for 6.325 multi- 
plied by 3.214 {produces 20.32 +. 

Likewife a piece of Tiling in form pf a long fquare, whofe 

r lengthJs 18.5 feet, and breadth 11.7 feet, will be found t9 

contain 216.45 fquare feet, which may be reduced to 2.1645 

Squares of tiling, by allowing (according to.cuftom) loofqu^e 

feet to one fquare of tiling. . . .- , 

Alfo if a piece of land in form of a long fquare be 48.75 
perches in length, and 36.25 in breadth, the area or contenf 
in perches will be found!^i'767. 18 -f-9 which 1767 perches being 
reduced, will give 11 acres and 7 perches ror the content of 
that piece of ground. 

^ffi* 3* If it be required to fet forth in a meadow one 
acre of grafi to lie-in the figure of a lon^.,fqua^e,^and that the 
length of it be limited or agreed to be 26 perches, what muft 
the breadth be ? 

Anfw. 8 perches, whidi breadth is found out by dividing t 60 
(the number of fquare' perches contained in an acre) by thr 
given length 20. if two acres were required, then 320 (to wit^ 
twice 160} muft be divided by the given fide, whether it be the 
length or breadth; fo if 7.^15 perches be prefcribcd for th^ 
breadth of two acres, the length muft be 44.13 -I" perches. 

In like manner, if the breadth of a board be i .32 foot, and 
It be demanded how far one ought to meftful^ ak>ng the (ide of 
it to have a fuperiicial foot, or a foot fquare of that . board ; 
jdivide i by the ^ven breaddi, fa you'll find in tte <)uotientthis 
^decimal fra£tion .757 4^, which reprefents^ thiise quarters 4)f a 
foot, or nine inches a^ fe^newhat more^ and fo much in 
'length 6u^t to be meafured alon^ the fide of that board^ to 
make a fuperfici^ foot, jtiicewife' rf the ^breadth of; a board 
be given in inchfs., then 144 (the number* of fquare inches 
' contained in a fuperfici;^ foot fquare) being divided by the 
given breadth, die qaodimfWiU mew how many inches ouglxt 
to be meafured along the fide of that board to -make a fuper^ 
ficial foot ; {o the breadtli of a board bein^ 9 inches, the 
length IbrWSU-d to make a. fuperfidal foot wdl be found 16 
inches. ."•,;■:.'. *? 

^efi. 4. If a piece of arr^-hangings, vJi^theform of a long * 
fquare, has for its length 6i yards Englijb^ and breadth 4 yards j 
how many fquare .ells, or fticks Flemjh are contained in that 

C c 3 piece. 
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piece, when the length of a FUmiJh ell is equal to | ystrd Eng-' 
lijb f Anfw. 44f fquare ells or fticks Flemljh^ 
' Forafmuch as by fuppofition, a Fletnijh ell in length, has 
fuch proportion to an Englijh yard in length, as 3 to 4, and 
confequently the fqyare of the one to the fquare of the other, 
as 9 to 16 : .Therefore in a direS proportion, as 9 is to 16 ; 
fo in any given number of fquare yards EngUJh^ to a number 
'of fquare ells Flemijh^ which will take up equal fpace with the 
faid fquare ells Englijh. Alfo in a direft proportion, as 16 is 
to 9, fo is any given number of fquare ells FUmiJh^ to a num- 
ber of fquare yards Englijhj which will take up an equal fpace 
iwth the faid Fkmijh ells : Therefore to refolvc the aforefaid 
queftion, firft find the number of fquare yards Englijhj con- 
tained in the faid piece of arras, by multiplying the length 
and breadth in yards mutually one by the other, then pro- 
ceed according to the aforefaid proportion j fo the work will 
^and thus : 

• I. 6JX 4» ^5 fquare yzxis Englijh.^ 
n. 9 : 16 :: 25 : AfJ fquare ells Flemijb, 

^e/i. 5. If a piece of tapeftry, in the form of a long fquare, 
T>e in length 15 J ells FUrmft)^ and in breadth 44 ells Flemjh^ 
kowmany fquare yards Englijb are contained in that piece, 
when 4 ells Flemjn in length are equal to 3 yards Englijh } 
Anfw. 37^ fquare yards EngUJh. 

I. I5i X 41 =i 66iV- 

IL 16 : 9 :; 6^rV ; 37ii» 

766. If the dvte. fides of a piece of land that lies inform 
£>f a Trian^e be 15 perches, 14 pgrches, and 13 perches^ 
what i» the area or number of fquam perches contained in that 
.Triangle? 

Anlw. 84 perehcs, .or half an.acre and four perches, which 
content is found out by this Rule, vizn 

From half the fum of the three fidiw of wj pla^e Triangle, 
fubtrad each of the .three fides .feyeraUy, and note, the tlu-ee 
remainders; thenmultifdy the &id half fum and thofe three 
x<imainder$ one into the other (accbrdii^ to the Rule of con- 
i^ual MuUipUca^icm ;^ .that done^ .fxtjaifi the iquare root of 
the laft produ^, fo fhall fuch fquare root b^ the area or con- 
tent of die Triarigle. 



• . 



Perches^ 
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The three fides of a Triangle 



\ 



The fum of the three fides 



The half of that fiim —— . 

The three remainders found out by fubtradling / 
every fide from the half fum ■ ■ ■■« » , ■ f 

The produft arifing from the continual Multi- 1 
plication of the four, laft numbers — ^ — -* J 

The fquare root of which produft is the content 7 
/oquired, to wit, ^v ■ • ■ • ■■ » ■ ■ J 
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Perches. 

IS 
14 

4* ; 

21 ' 

I 

7056 , 

84 / 



Another Example. 
The direc fides tii a Triangle -r— 



\y 



Perches^ 

20 

90 K 3 



S 

6 



The fum of the three fides ^ 
Tlie half of that fum 



3^3 > 4 



161 , 7 

49 ? I 
71 > 4 



The three remainders found by fubtra£ling each / 
' fider from the half fum — ^ — f 

The produft arifing from the continual 1 . . , 

Multiplication of the four laft num- ?• 23355380,1096 
bers — ^ — ■ r— - J ' 

The fquare root of that produft r 483^,74-f* 

Wherefore I conclude^ that the content of a plain Triangle^ 
whofe three fides are 120.5 perches, 11 2.6 perches, and 90,3 
perches, is 4832.74 + perches, which reduced, give 30 acres 
and 32 percjies, (the fra6tioa of a pcxch being rteglefted.) 

Now fince every irregular piece of ground may be divided 
Into Triangles ; for a four-fided field will be divided into two 
Triangles by one imaginary ftraight line leading overthwart 
from comer u> comer, called a Di:^nal I<>ine ; a five-fided 
field into three Triangles by two Diagonals ; a fix^fided ground 
into four Triangles by three Diagonals, £2fr. the Rule before 
given will be of excellent ufe to find out the contents of large 
helds, efpedally if the land be of a dear vjilu^ ; as alfo whea 
any controverfy ariies by ccafon of the difl3;rent. admeafute^^ 

, C c 4 ment3 
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ments of (umjon of land : For if the fides of thofe Tri- 
ai^gles be meafured in tbe field, and their lenjgths be agreed on, 
all artifts to whom the reaibn of the Ruk before given is 
known, wijQ agree in one and the fame cohtent. But yet this 
wajr of meafiihng prsfuppofes that there is no obftade, as wa^ 
ter, wood. or. other impediment^ to hinder the meafuring of 
^e fides of thofe Triangles into wH!ch the field is divided as 
aforeiaid. 

767.. If the diameter of a circle be 28.25, what is the cir- 
cumference ? 

* Anfw. K8.74$892 : For as i is to 3.1415927, fo is the dia^ 
meter to the circumference: Therefore always multiplying the 
diameter ^ven by itheJaid 3*141^927, the product wm be the 
circumfereAce reqi^ved. 

768. If the diameter of a circle be 28»25, -what is .the fu-^ 
pemcial content of that circle i 

Anfw. 626,7968 : For as i is in jprdportion to .7853982, fo 
is die fquare or the diameter to the Axperficial content, x herc>- 
fbre multiplyingldie laid decimal fra&ion .785^82 by the 
Iquare of file given diameter (which fquare is the pioduft of 
the multiplication of the diameter by itfelf,) the produ£l (hall 
be the &perficiat ^:ontent required. 

. 76^ If tihc diameter of a circle be 28.25, what is die fide 
of a jbuar^ which may be infcribed within the fame circle ? 
. Ajiw- ^9*97577 • Foi- the fquare toot of half the fquare pf 
tUie diameteri or the-fiquare root of «he double 6{ the fquare of 
the fcmi-diamcter,.will be the fide of the infcribed fquare fought, 
Ptkcrwife, as I is to .707166, fo is the diameter to the Tide 
required. Therefore if you multiply (al^vays) the fald .707 166 
by the diameter given, the produ£l will he theXidc of the in- 
Icribed fquare required. 

770. If the circumference of a circle be 88.7 c, what is the 
piameter r 

Anfw. 28.25,: For as i is to .3l83099,.;fo is the pir^umfcT 
rence to the dxameter.. Therefpxc if... 3 183099 be .mMltipKeil 
J>y the- given circWerence, the produft fhall be the diameter 
fCquired. . ; . ' 

771. If the circuihfiercnce of a circle be 88.75^? Vhat. is the 
fiipcrficial content of that circle ? 

Anfw. 626.797 :' For as i is to .0795775, fois ithe "fquare 
of the circumference to the fwpcrfidi^ content. : If: 'therefore 
V0795775 be always multiplied by the fquare. of'thegivep cir- 
pimference,.tbe prodjjwa will be the fupei^Qal comcnt jfeught.!. 
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772. If the circumference of a circle be 88.75^ what is the 
fide of a fquare that may be infcribed within the fame circle? > 

Anfw^r I9«97^66 : For as i is to .225078, fo is ihe circum- 
ference to the Ud,e re4uired. Tlierefore if 225078 be always 
multiplied by the circumference given, the produa will be the 
fide of the infcribed fquare (ought. 

. 773* .If the fuperficial content of a circle be 626.8, what is 
the diameter \ ^ 

Anfw. 28*25 : For as i is to 1.2732395, fo is the content to 
the fquare of the diameter. Therefore multiplying i .2732395 
by the given content, the fquare root of that produS ihall be the 
diameter required. 

774. If the fuperficial content of a circle be 626.8, what is 
tbci circumference ? ' 

Anfw. 88*75 : For as i is to 12.566371, fo b the content to 
^ fquare of the circumference. If therdfbre 12.566371 be 
always multiplied by the given content, the fquare root of the 
frodud will be the circumference required. 

775. If tiMe fuperficial content of a cirde be 6^6.8, what is 
die fide of 'a* fi^uare ecrual to the fame circle ? 

Anfw. 25.03598 : For the fquare root of the g^veti content 
is the fide of the fquare required. 

776. Of Solid Meafure, which refpeAs Length, Breadthf 
ana Thickncfs. 

Ibde. Multiply the Length by the Breadth, and that produft 
by the Depth. 

Otberwife^ Multiply the area of the bafe by die Hdight, the 
produ£t gives the fdid content, which if in feet, divide by 27, 
the (olid feet in one yard, which reduces them to folid yards, 
if in inches, by 1728, gives folid feet, ^c. - 

• Demonftrafton, J 

For a furface A6CD being imagined to move, iuppoie 
upwards or downwards, fo that its points A, B, C, D, de- 
(aibeth^ lines AH, BG, CF, PE, and confequendy each 
line therein defcribes other fiirfaces, ^c. there will Degenerated 
by this motion, a magnitude called a folid, having three di- 
menfions, viz* Length, Breadth, and Thicknefs : Therefore 
that furface ABCD, being divided into litde fquare area's^ and 
moving the height AH, divi4ed by a like meafure for length, 
may be conceived to produce as many fmall cubes, as is th^ 
number of th^ litde area's, in the furface ABCD, multiplied 
by the number of die divifiyns in d^e height AH. 

' / Examp. 
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Examp. If the fide of a cube be i z inches, how many cubi- 
cal inches arc contained in that cube ? 

Anfw. 1728. What a cube is, may be v€\ reprefentcd hy' 
a dye, which is a little cube itfelf, being a reiStangular or- 
fi|uaFe folid, that has an equal length, breadth and depth, ani. 
ts comfwebended under fix equal fquares : Now if the fide of 
one of thofe equal li]uares (which is alfo the fide <^ the ciibe,] 
be 12 inches, the fuperficial content of that fquare will be 144 
fquare inches ; for 12 multiplied by 12 produces 144, whiich. 
Iripltiplied 1^ the depth 12 inches, produces 1728 dibical 
inches, and fuch is the folid content of that cube, whofe fide 
b 12 inches : So that by one foot of timber or ftone, in what- 
foever lund of Iblid it be found, is undeHlood a cube, con- 
taining 1728 cubical or dye-lquare inches, and confequently 
half a foot fblid contains 864 cubic inches^ and a quarter of 
a foot folid contains 4.32 cubic inches. \ 

In like manner, if the fide of a cube of ftone be 2.53 feet, 
the folid content of that cube will be found 16.194 -j-fect; 
for 253 being multiplied by itfcif, produces 6.4009 fuperficial 
feet, which produ£t being multiplied by the (aid 2.33, will, 
produce i6.i94. + folidfeet. 

Alfo if the fide of a cube of ftone or wood be 6 inches, or 
,5 ioot, the folid content will be found 216 cubic inches, or 
.125 parts of a foot folid j (for 6 multiplied cubically produces 
2l6j likewife ,5 multipUed cubically produces ,125 ;) irfience 
it may be infcrr^J, that 8 little cubes of ftone or wood, every 
one of lyhich is half a foot, or 6 inches fquare, are contained in 
afoot of ftone or timber J far 8 times 116 produces 1728 (be- ' 
ing die number of cubic inches contained in a foot folid ; ) !ike- 
wifc 8 times .125 produces 1, (to wit, one cnthc foot folid.) . 

775. 
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777. If tUe breadth of a fquared piece of timber, fuppofed 
to be ftraight and terminated at both ends by two equal fquares, 
be 1.55 feet, the depth alfo 1.5^ feet, and the length 17*33 
feet, how many cubic feet are contained in that' piece of, 
timber i 

Anfw. 41.635 feet} that is, 41 feet and an half, and about 
half a quarter of a foot : Which folid content is found out by 
this Rule, viz, multiply the breadth i .55 by the depth 1.55, 
the product will be 2.4025 fupcrficial feet, which is the con- 
tent of the bafe, (that is, the area of eithier of the two equal 
fquares at the ends of the piece : Laftly, multiplying the faid 
"bafe 2.40015 by the length 17.33, the produS will,be 41.635 ^ 
•which is the folid content required. 

In like manner,' if the Ijreadth of a fquared piece of timber, 
fbppofed to be ftraight and terminated at both ends by two 
equal long fquares (which are called the bafes) be 2.34 feet, the 
depth 1. 61 feet, and the length 17.58 i^^j the loltd content 
will be* 66. 23 + feet 5 for (as before) multipljring the 
breadth hy the depth, apd that produ(ft by the len^h, the lafl: 
produft will be the folid content required. 

778. If the breadth, as alfo the depth of a Iquared piece -of 

timber having equal fquare bafes, be 1.55 feet, how far ought 

^onc to meafure along the length of that piece erf timber to ix^e 

a foot foljd ? 

Anfw, .4i62parts,of a foot, or 5 inches very near; which 
decimal is thus difcovered, Wjs. firft find the iuperficial con.- , 
tent of the bafe, which will be 2.4025 (for 1.55 multiplied by 
1.55 produces- 2.4025 i) Then dividing' r (to wit, i folid fooQ 
by the bafe 2.4025, the quotient will be be .4162, or 5 inches 
dlmoft, and fo far ought to be meafured along the length of 
the.piece to make a foot folid. In like manner, if the breadth 
be 2.34 feet, and the depth 1.6 j feet, the length forward along 
the piece to make one folid foot, wiU be found .2654 parts of 
a foot, or three inches and almoft ^ part of ap inch. 

779. If a ftraight fquared piece of timber be terminated by 
unequal bafes, whereof one contains r.92 fuperficial feet, the 
other .85 feet, and the length of that piece of timber be 17.4 
feet, what is the folid content, or how many cubical feet are 
cqntained in that piece of timber ? , 

Anfw. 23.474 + f^^* » (found out by one of Mr. Ougbtred^% 
Rules for' m^afuring. a fegmcnt of a pyramid in Problem 2u 
. C^hap. 19. of his Clavis Matbcmat,)' I'heRule is this : 

... 
, » Multiply 
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Multiply the ^«ater bafe by the lef?, and extract die fquare 
root of that, product \ then multiply the fum of the two bafes 
and that fquare root by one third part of the length of the folid 
propofed^ fo will the laff product be the fblid content required. 

Example. 

The greater bafe ■ ' ■ ^^ i .52 

The leffer bafe — . o .85 * 

The produft of the Multiplication of thofe two ) , 

bafes . } « -63^ 

The fquare root of that produ6l ■ ■ ^I .2775 

The fum of that fquare root and the two bafes — 4 .0475 

One third part pf the length is ■ ■■ ■ ■■■ 5 ,8 
The product of the Multiplication of the two J 

laft numbers is the folid content require d ■ 1 *3 '+755 

» ' 

780. A pyramid is a folid comprehended under plain fur- 
faces, and from a triangular, quadrangular, or any multangu- 
lar bafe, diminifhes eqi^dly leis and leis, tUl it iiniih in a point 
at the top's now if the fuperficial content. of the bafe of a py- 
ramid be 5.756 feet, 9nd the height of it 14^25 feet, (which 
hei^t is the len^ c^ the perpendicular line diat falls from the 
t6p of the pyramid tothebafej) what is the folid content of 
that pyramid ? 

Aiifw. 27.341 + feet; for if the area of the bafe of a py- 
ramid be multiplied bv one third part of the height thereof, the 
prqdufl will be the lolid content <^ the {^rramid ; therefore 
5.756 X 4.7s = ^7-341 feet ss the folidity of the pyramid 
propofed. 

iiote^ If a pyramid be cut into two fegments by a 'plane pa- 
rallel to the bale, one of thofe fegments will be a pyramid, and 
the other wiU have two unequal bafes ; for the meafuring of 
"which latter fegment, a rule has been already given in Art. 777. 
the area of each bafe being known. 

781. A Cone is a Solid, which has a cirde for its bafe, from 
whence it grows ^ equally lefs and lefs (like a round fteeple of 
a church) till it 'end in a point at the top 9 now if the area of 
the bafe of a Cone be 5.756 feet, and the height of it be 14.25 
feet, what is the folid content of that Cone f - 

Anfiv^ 27.341 feet ; for if the area of the bafe of a Cone be 
multiplied by one third part of the height thereof, the product 
"ihall be the folid content of the Cone. 

ifoie^^ \i a Cone be cut into two fegmenti by a plane parif- 
lel to' die bafe, one of thofe fegments will be a Cone, and the 
pth^r ferment will have two unequal bafes which arc circles \ 

. -^ the 
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tile folidky of which latter iegment may be found out by the 
rule before given in Art,. 777. the area of each bafe (or circle) 
jbeingknown* 

* • • 

782* A Cylinder is a folid, which may be well reprefented 
by a ftbne-roll, fuch as are ufed in gardens for the rolling of 
walks. Now if the circumference of a Cylinder be 4.57 feet, 
and the length 3.25 feet, what is the folid content of that 
Cylinder ? 

Anfw. 5*4 -|- feet, thus found out : Firft, by the help of the 
^yen circumference 4.57> find out the •fupenicial content <^ 
that circle, (being the bafe of .the Cylinder ;} which content 
(by Art. 769.) wUl be found 1.66 1967 foot; then multipl3dnz 
the (aid 1.661967 by the given length 3.25, the produdl wiu 
be 5*401393, which is the fo^d content required. 

783. If the Bafe of a Cylinder be 1.6619 feet, how much 
in lenm of that cylinder will make a foot folid ? 

Annv. .60x7 parts of a foot ; for i (to wit, i folid foot) 
being divided by the bafe 1.66 19, ^ves in the quotient the de- 
cimd .6017 for the length required. 

784. A globe is a perfe£t round body contained under one 
fujface ;. in the middle of the globe there is a ^int called the 
center, from whence all flraight lines drawn to the outfide are 
of equal length, and called femi-diameters, the double of any 
one ^ which is equal to the diameter of the globe; now if 
the diameter oi a globe of ftone be 1.75 foot, how many feet 
folid are contained in that globe ? 

Anfw. 2.8o6i6 feet ; for as i is to -5235988, fo is the cube 
of the diameter to the folid content of the globe : Therefore 
multiplying the cube of the diameter by the faid decimal 
•5235988, the produd will be the folid content required : So 
the diameter 1.75 being firfl midtiplied by itfelf, the produ& 
will be 3.0625, which multiplied by the faid 1.75, gives in the 
produ£l 5* 35937 5 > to wit, die cube of the diameter, which 
being multiplied by •5235988, the produ£t: thence arifing will 
be 2.8o6i6, which is the folidity of the globe propounded. 

785. What is the diameter of a* globe of ftone, which con- 
tains 4 cubical or folid feet ? 

Anfw. 1.96 -f- foot 9 for as i is to 1*9098593, fo is 4 (the 
folid content given) to a fourth proportion^, to wit, 7*639437, 
whofe cubic root is t. 96949, the diameter required. 
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786* In Timber and Stone. The Content is given by the 
Solid Foot* 

Examp.u In a ftone j fiSth 3 \ uj ^^^'"'"y ^M 

3 • ir 
5-9 



ig . 07 
X » XI . 6 

O . II . 9 

22 . 6 . 3 

2.8.0 

" ■ I ■ III 

45 . 0.6 Feet. Inches, Part$m 

ir . 3 • I . 6 AiriW; 60 : 00 : 8. 
3 . 9.0.6 

6o.o.8»o 

^787. In Digging. The Content is given by ^ the Solid 
Yard, 

. Examp. 2. A vault digged 9 feet deep, 4.J feet longj and 
jj feet 9 inches broad, how many folid yards ? 



• 4 • 
9 • 


6 Length 
Depth 


40. 
3 • 


6 

9 Breadth 


121 . 

20 . 
10 . 


« 

6 

3 

I . 6 



.27)151.10.6 ¥ards. Feet. Inches. Parts, 

Anfw. 5 . 16 . IQ . 6 

788- If a bullet of brafs of-8 inches diameter weigh 72 
pounds, ivhat ihall a bullet of brafs wei^h whofe diameter is 
4 inches ? 

. Since like folids are in triple proportion tp their homologous 
fides, diameters, lines, ^c. it holds* 

As 
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As the cube of the diameter given. 

To the weight thereof : 
So is the cube of the • other diameter. 

To the weight thereof. 

_ That is, As 8x8x8 : 72 :: 4^4X4 : 9. 
ttJ- 7^X4X4X4 72X1XIXI 72 
^^' ; 8X8X8 == 2x2x2 ^ T '^^ 9^ 

•789. If aftiip-of 100 tun he 44 foot long at the keel, of 
,what length ih'sdl the keel be of a fhip of a;20 tun ? 

As 100 : 44X44x44 - 220 : 44X44X44Xt|. - 
That i^, t44X44X44XT§ is the cube the leogth required* 



'3 



AmlV44X'-44X44 X |5 = 44 X v^2,2 = the Icngdi. 

. But s/%^% « 1^30059 5 therefore 44 ^"2,2 as 57,22596* 

790. Thfe fide of the cube being given to find die fide of 
that cube that fliall te double, treble, quadruble, £^t*. in quan- 
dtjr to the given cube. . ' 

Multiply the cube-foot of 2, 3, 4, i^c.\ by thip fide of &e 
given cube, and iheproduft will be the fide of the cube re-i 
quired, t^c. . - " ^ 

Examp. There is a cubical veflel, whofe fide is 12 inches, 
and it is required to find the fide of that veflel which fhall con« 
tain 3 times as much. y 

The cube-raotof 3 is (^^r Table In Art. 482.) 1,442250 

Multiply by 12 

\ 

Anfwer 17,307000 

If you would find a fide that fhall contain ^ as' much, ^ as 

iauch, ^ as much, ^sfc. then divide the fide of the given cube 

by the cube-root of 2, 3, 4, ^c. 

* » • ♦ 

791. The concave diameter of two guns, being known, to* 
getner with the quantity of gunpowder lufiicient to chaige one, 
to find what will be fufficient to charge the other. 

Rule. The capacities are one to another, as the cubes of 
their diameters* 

%Examp. If 45. pounds of gunpowder be fufficient to charge a 
gun, whofe concave diameter is i| inch, how much gunpowder 
will fuffice to charge a gun whofe concave diameter is 7 inches ? 

' A. 



400 Of Mcajwing, Chap. XLV> 

. A»lX|Xi:45 •'• 7X7X7 :4SXyx'/X'/. 

5x14x14X14 ^,^„ 
Thattt -— =4573f 

792. Queftions relating to S^Uds. ' 

1. If a piece of timber 48 feet long, 6 inches Sroad, and 14 
iiKhea thick, coft lol. what is the value of 'five fudi pieces 
which are 6 feet long, 4 inches broad, and 7 inches thick ? 

Pims. Fat. Br. Tbkkn. ten. 
Conditional terms i 48 6 24 , 10. 

Corre^Kmdin^ 5 6.4 7 A» 

Therefore A =. ^^^^^7^'^ -!l ^ ^^ "♦ 8^» 

48x6x14 7^ 

2. If 300 men, in 15 days, dig a tr^ch 5600 feet longi 6 
deep, and 12 wide, how long muft that trench be, whofe 
depth is 8 fee^ width 14 feet, dug by 270Q men in 25 days. 

~~. Men. Days. Len. Dip. frid. 

Conditional terms 300 .15. 5600 6 12.' 

Correfponding 2700 25 A. 8 14 

ThefeforeA= ^700X25X5600X6X12^ 

300K 15X8x14 . 

3. If 248 men, in 5^ days, dig a trench 23^ yards long, 
.^f ^^9 and 3I wide j in how many days will 24 mcii dig a 
trench 33I yards long, 3^ deep, andf 5^, wide ? 

Men. Dap. hen. Dep. Wid. 
Conditional terms 248 V V \ *V 

Correfponding ^ 24 A. "J* | V 

A ^ ^8xn Xi3SX7X28X4X 3X3 o 

aX4X2X5x*4X93X7Xii ^ 

» * 

4. If 24 men, working 189 days, 14 hours each day, dig 
a trench 335. yards long, ji deep, and 5}' wide; how many 
'hpurs^/rday muft 217 men work to dig a trench 23^ yards 
long, %\ deep, and 3I wide to 5^ days ? 

Men. Days, Hours. Len. Dep. Wid. 
Conditional terms 24 189 14 H* i V 
Correfponding . 217 V A. 1-^:^' i V 

A - ^4X189X14X93X7X11 X2X4vaxs ^ ,6^ 
■^ 4X3X3XiJ'?XiiXi35X7X28 ^ 

So 
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So find the fi^ofa cut^ ;£hat Ihkll beCqapliti tiAi^ta 
any given folid, as i Glote* Cylinder, 'Prifln, Cone^ or uidi 
like. 

The Cube-root of the Iblid content of am' folid body ^ven, 
is the fide of a Cube of equal folidi^. So if die content of a 
Globe wew fiMind to be i562S^ft*d inches»^&ek the Cube- 
loot of i£&j>£, wbic)^i8.25, wlSttf is the p^ of a CiUk of 
equal capacityi 



%m 



INDEX 



INDEX. 



■jfiirtvittititf of Vulgar FraAions 
■*^Additimy what it ii 

tS wbdc Niunbas 

tatfon <A the operation dtcrnn ufed 

its proof 

Queftjons to exerciie it ——— 

of EngGJb Money, Weights, and 
MrafuCT* ' " '■ ■ • ' " " 

<^ Vulgar FraAicHit 

ofDeamalFtaaiow 



AltJiuafurtt a TdJe thereof 
Aliquant part, what it is - 
Aliquot part, what it is— 



parts, of a pound Sterling 

parts, of albilling— ■ 

parts, to find all Aofe of a pven 
parts, Rules of praflicc by them 

AUsgation, medial — 

alternate 

alternate, how to find innumerable } 
Anfwers to Queflions therein - > 
alternate, its application 

putial, 

total, — 



5la6i/«:il66 



Alloy, what ii 

Alternation of four proportional numbers — 

Amount of f computed at Simple Intereft^— 



;f?' 



einj pri — , 

cipalfum ) computed at Compound Interen 



45 

49 
48 



215 

567 
58s 
577 
24' 

165 

168/0204 
[84/0198 

I92£?i93 

194M198 

199 

Hi 

692 tO'jOt 

y2ZtoyZi 
Amount 



I N D ]5 X 



A. 



mntofi 
An- \ 



OH 

Jtmmities 1 computed at SifiAide InteNft 
/» Jr 



desl 



Amount of ^ computed at Simple Intereft 
computed at Compound Inte 
computed at Simplci Litettft' 

nor J computed at Compound Iniercfb- 
4^uitm 1 computed at Simple Intertft 

fint^wmb J ^**"*P^*^ ^ Compound Intereft-^ 

Arniuitiis in Reverfidtt 

Aniecedint^ what it ii 

Af9tbuarf% v^i^t^ ^ Table thereof- 



(W 687 

1020702/^768 

i 134' 726 to 725I 



Mproximati Deddisds. See Decimal FiraHions^ 
Arbitration of Exchanges—*'--- 
Aritbmeticy what it is- 



iiMta 



comparative 



mm 



{ 
{ 



341 

P9 687 

32(3762/^708 

341 726 to 729 
3" 689 

333714/^720 
341726/^729 

343 732 

232 486 

^841647 /^ 655 



Arithmetical proportion^ li^rhat it is- 
progreffion, what it is 



progreffions, how to be fummed^ 
qudtions of a mixed Idnd 
Avoirdupoife weight. Tables thereof — — 



B. 



Barter^ queftions relating thereto 



Beer^meafur^y a Table thereof — - 
Bricklayers work, hdW to be meafuf cd — • 
Brokage^ how to be computed ■*'■ ... . i 



I 

34|*3^ 

ft35 
235 

^37 
433SX 



C. 

Corf enters work, how to be meafureA — — * 

Cbara^fers^ by which numbers are exprefled 

what they are ■>■ .— -Mi-^ 
or. Abbreviations lifed in this 
Work, explained at the End 
of the Preface . 

Circulating Decimals. See Repetends. 

OUege-Uafes^ how renewable 



1 



ComnuJJion^ how to be computed— 

Ctfrnm^^ Denominator, how found • 
Cemmon Meafure, what it is 



the greateft how found 
Gommn Multiple, what it is — - 

the leaft hdw found 
D d 2 



290 
12 
386 
298 



38s 
I 



344 
298 



113 
124 

H9 

no 



5^9 
536/^539 

24/027 



658 
326^33 

762 
672 



761 
3/^6 



733^^737 
672 



129272/^274 



214 
260 
242 

243 



Comparative 



INDEX, 
C. 

Cmptfcd I number, what it is 

CampeJUt i 

to find its Qompofnig, primes 

Cempe/il'on, of M.i'i\c\nes ■ 

of four prepoitionul numbera 

CamftundliitexcR -■ ■■■■ ■- ■ ■ 

FraSion, what it "is 

Repetcitd, wAat it is 

Conftquenty what it i^^— ■ ■_ 

Centtrmineiu Repetends, what they are 

hdW made fo — — 
Converftsrif of fbuf pro^orlioniil numbers — 

CantruSiom in,\%tiplicatl9n — 

in Divifion . - ■■ 

Ctm-miafitre^ a Table of it 

Crafi 'iiJ^iA'O.^Yif^'aoTi^ how performed 

Ciw'NumtK^t what it is 

Koot, what it_is - 



Root, how CKtrafled - 



Cy^^y ha prc^rties 



Decimal FraSms— 



D, 



—Chap, 23 (a Chap, 



Decimal Frailiinsy iinitc, their numb, of places 
infinite "l 
interminatc ( See Repe- 
circuladng \ tends. 
repeating J 
approximate, what they arc 
Notation of them 
ReduiSion ef Vulgar 

Fraflions to them 

Tables of Money, t^c.in 
Decimal Expreflions— 
Addition of them — ^— 
tiubtraftion of them — - 
Multiplication of them — 
Divifion of them 

Dciio-niiatsry what it is 



commun, how to be found— 
Digits^ what they are — !■.. ■ ■ ....r— ■ 
- 6 



I" Articles. 



372 

io6/ai09 

3+ 

757 

409 

410 



56 

13144 
24,1 

■S? 

271 

29-"" 



139 
200 
55i 

256 



4,6 
14 



345: 



347M361 



246 £^04 7 
129 I72rta7f, 

Diftma 



D. 



P E X. 



Difcmini oPMoliey, ^fAne^ k is. 
DiviJioTiy ^^hat it k 






-<■«. 



o.^ 



of whole numbers »— - ■ ■ i, 

by a fmgle Digit how performed 
reafon of the operation 



remainders left after the operation, 7 
how to be managed ^: — J 

the method of operation caHed 
long Divifiort — ^ ■ 

coiltriicHons in operation — ^ - 

proof thereof 



} 



\ 



performed by parts^ inftead of the 
whole . ■^ " ■ . >■■ 

of numbers of feveral denominaj:ions 
of Vulgar Fradions — 
of Deemed Fractions — 
of four proportional numbers 



a. 



Articles. 



295 666 

40 88&r93 
40 

41 94/0100 

43 99 



4SJ 
48 



lOI 



i03i5frQ4 



Diviforsy to find all thofe which will divide 1 
a given number and leave no re- > 
mainder ^ ' ...^ — y 

Hry-meafure^ a Table thereof ^ • ^ , ■ 

Bn^ijb money, its divifions, a TaHc of thewi 

M^ihanges of coins, weights, and meafUres 
Flemjh^ how to be computed — 
Arbitrations of them -*- -* 
Queftions relating to them ■ ■ 

ExtraZAonoi the Sqtrare*xt)ot- '«* 
of the 6ttbc»-ix)ot — ^ 
F. 

Fa£t^fiAp^ queftiotis rchrttng thereto 

Falfi^ the rule of 

FeUoivJhip fingle 

double--*— 



22 
29 



38 



32 
33 



15 

\ 



double, thedeiAonftratronof the >| 

Rule '■ ' ■ ■■ ' 1 ■ ■ ■ ■ J 142 



Queftions rdattng thereto 
FtgutiS^ what they arc 



*m^ 



Fine ^pld and filver, what they ar e ■ 
FUmfii exchanges, how to be computed 

Tables of them 



Moncy^ a TaWc^of its parts 

Pd3 



•Mk 



52 

55 

S6| 

56 
141 

188 

241 

118 

»3 

7 
269 

271 

284 

287 

213 

223 

291 

108 
82 

292 
84 

349 
293 

toil 



i«i6f« 



109 
110^0112 

"3 
"4 

553 
240 

34 

21 

626/* 631 

647/^655 
656 



659 

660 
i6q 



661 
199 



271 626/0631 

275 

[270 624 



I N D E X. 

F. 



p^woAifhaw to he wctfiutAi 



^^^m 



Fra^m Vulgar. SejsVuIgvFniAicxns, 

Decimal. Se^ Qecimid Frafibns. 
Mu^. See Mixt Fra^ons )ind Re^ 
petends. 
G- 
Geometrical^rcifoitLon^ what it is ^ 

progreffion, what it is- 



SP I Articles,. 



3«5 



761 



ditto, the fum thereof, how found 
Qlaziers-'VioiYy how to be meafurecL — 

I. 
Indexes of powers, their properties — — 

Infurancej how to be computed ■ > ' ■ 

/«/^5^fmiplc 

compound ■ w 



Inverfim of four proportional minbers 
Joiners-yfoAj how to be mcafurfed 

Xi»u/meafure, a Table thereof«<>- 



31 

40 
41 



Leafes granted by colleges, how they are re- } 
newabl c ■ 5 



Logarithms^ what they are 

\ their properties 

Long'divifion^ bow performed — ^ — -. 

Lojsand Qaifiy qucftions relating thereto-r 



by Exchange, how determinable 
M. 
Manifold ratio, or reafon . ;• ■ 

ditto, iuperparticular- 
ditto, fuperpartient 
MaJS^s-vroA^ how to be meafured -»— 
Mean proportionals, what they are 



how to be found 



Meafure of ^ nnmbpr, what is meant thereby- 
Meafuresj to find all thofe of a given number- 
Meafures of capacity, a Table of them 
wine, ditto 



beer and ale, ditto- 
dry or com, ditto -r 
long, ditto — 



fuperficial or land, ditto- 
foHd, ditt< 



238 

^39 
242 

383 

208 
298 
294 

241 
384 

344 

211 
211 

48 

288 
^74 



540/* 543 

542 
561 

759 



672 



553 
760 

36 

733 '«73^ 

421 
421/0427 
103&104 

632 



{ 



233 500 
*34| S'O 

234 sn 

383 759 > 

239 543 

240 550 

III 213 
118 240 

10 29,30 

11 31 

" 32.33 

12 34 

»3 35 

n 3^ 

381 753 
^eafuring 



I- N b E X. 



M. 



M^^fufing of fuperfides 

folids 



Medidneiy their compofition ' 
4//iV/ number, what it is* 



Fra£tions, what they are- 
how produced.- 



JHIxtion of 4 proportional numbers - 
Money Englijb^ a Table of its divifions 

Flemijby ditto -^ 

^ultifJicatim^ vAoit it \^ 



"mm^m 



a Table thereof- 



of whole numbers 
reafon of the operation 
contra^ons in ditto- 



;ui eafy univerfal method 
thereof — — — • 

continual 

performed by parts inftead of 
the whole •■■ 

of fcveral denominations—— 

its proof 



crofs, how performed 
of Vulgar Fra£kions - 
of Decmial, di^tq -rr- 



■*■?" 



of pounds, fhill, and pence, 
\j pounds, fhill. and pence? 
JHulitpIe of a number, what it is . ■ . ' 

N- 
Nstatieny what it is 

Table thereof— 
by Latin letters- 



} 



of Vulgar Fraftions 

of Decimal, ditto ^ 

NtifniiTyvAat it is« 



exprefled by what charadbrs- 
how to be read* 



Numbirs even and odd, their properties 
prime and compoiite ^^ ^ 
mixty what they are 



thdr relation in quantity 

quality 
Nunuratien^ its yut s ■ — 

thmiram^ whatt it is >i — - - ' 

Dd4 



ex. 




Articles. 


o 


CLi 






381 


755'«77'5 




393 


776**790 




102 


200 rt 




124 


258 




173 


373 




174 


377 . 




241 


253 




7 


21 




270 


624 




28 


60 




29 


64 


5 


28 






30 


67 £^69 




31 


7if«8i 




36 


82/084 




38 


85 




38 


86 




39 


87 




55 


iio,i;i 




38* 


757 


21 


'I39 




28 


182 






258 


595 




"3 


2«5 


I 


I 






5 


f 




6 


19 


17 


121 




23 


144 






I 


2 




I 


3 




3 


i^toiT . 




2 


5 


16 


"3 


' 




124 


25? 


34 


232 


\ 


35 


i35 






15 


40 • 
»46»247 



fmutair 



INDEX. 



paintert-'tnAt haw to be meafiiimt-- 

Partitieiiing, itto -— — 

Ptnii aliquant, what they are ^i^— 

ahquot, what they are ■ — 

aliquot. Rules of pra^icc by t))cm — 

Paftimes and Sport* -^ - — - 

ptriodt what it is -. 

Ptriedi, their names -«f— 

places, their order, names and values -r-— 
Pltafant and fubtil qBcftioai to exercife all 

die parts of Arithmetic . 

Plai^ertrt-'WoA, how to be meafurcd 

PifitiBttt ftngle — — • 

double 



PnoerSy and dieir Ipdioct, the prcqienies of '. 

them — ■ — , — . , ' 

iV«SK*, by aliquot parts {fee Price) 

bydeomal! 



Prefmt ") computed by funpte intereft 
^™^ V t computed by compound intereft — 
prtfmtuarth f computed by funple intcrdl- 



:% 



5V. 



two (billing^ 



any even number of {hillings - 
any odd number oflhilUngs — 
pounds and fri lli"gg ■■.-■ 
an aliqifot part of a. fhilling — 
„ . aliquot parts of a Jhilling^— 

-. - - -S S pence and farthings ■ 

'Z t~,j-.s' fliilling^ and pence - 



bf:tweeen one thiUing and two ' 

fhnljngs ' 

pouiids, millings, and pen^e— ^ 



384 
385 
■13 
113 

244 

1244 

3 
3 
i 

i3S> 
384 



761 
»IS 

16 



760 
ao8£^209 



m 

709K7I3 

689 

7 14 (fl 720 
726'e729 

569 

5?I 
S72';S7» 

576 

578 
579 "ssr 

582 
583 

5850588 

584 



253 

sjj 1,89 « 595 



»» 



INDEX. 



i^^'S^r3"l"Jndred weight, or iiilk- 






fmall and great grofs- 
fivefcore - 



Prinu tappers, what tliey are— 



a Table of them - 



how to find all thofe which ) 
compofeany number—^ J 
Vf^tSen^ Arithmetical, what it i s - 

how to be fumnied 
Geometrical, what it 



how to be fummedr 
r, Arithmetical, what it 
Geometrical, what 



Prefuita 



PrgfariuKals, mean, what they are- i i . 

how to be found 

Pnpeftienal numhers, how variable in refpait 

of ordp", ^f. ■- ^ 

Prepartutit the univerfal Rule thereof 

Ditto, appUed to Fraflions 
pmnjm, how to be computed 

Q. 

^tfiiant to exercife Addition ■> 

■ to exercife Addition and Subtraction 
A ^mfiimy whofe Solution requires the ufe 
of AdditionjSiibtrafHonjMuI- 
tiphcation, and Divifion— — 

SSfftifUfXa exercife Reduction 

die Rule of Three Direfl — 
the Rule of Three Inverfe — 
the Rules of Vulgar Fia^ons- 
Decimal, ditto— 
intheuniverfalRuleofProportion \ 
applied to whole numbers—— J 
in the univerfal Rule of Proportion 

applied to Frafliona-" ■ . ■ 
to exercife the Rules of Prance — 
cpncerning exchanges of cou 
r^^ing to Lofs and G^ia- 
Barter 



Faflorlhip- 
Fellowihip- 



Artlcles. 

598 , 

60a 
601 

604 
217/0219 



239 
521 

S36«539 
542 
561 
519 
540 
543 
55° 
5SJ 



3 200 
205 



2PS 
262 



407 
672 



49 
59 



r24 

143 

306 
405 



407 

605 
656 
657 
658 
639 
661 



I N 



D E X. 



SMtjHfHS reltting to oMiqNMind mtercft and 1 

anauitia— J 

in a mixt order ta cxcrdle all the ] 

parts of Aritiunctic i 

of Sports and Paftimes ' — - 

rdadng to meafuring of Supeiiicies- 

JiHu Solids 

R. 
Satii, or reafon, what it is — ■■ ' ■ 
its various kinds 

IWff/r, iriiatitia-^— 

Reeifretalimmhertt whattfiey are — — 

RUaSim of whole numbers — ' -- — 

defcending, what it is ^~—^.^— 

how performed 

^cending) what it is^— — . 

how performed —~- 

C^eftions to cxcrdfc it — — 
^guineas into pounds ^, ^— 
pounds into g;uineas — ■ - 
mndores into pounds — — 
ntoidoKS into guineas — - 
■ guineas into moidores — i ' 
Portugal pieces of 36 J. into 
pounds ■—-■■■ — — 
Pariugal pieces of 36 f. into 
guineas ■■ ' ' " - ■ . ■ ■ 
ef Vulgar'FrafSonis, Wz. 
ci a fu^ Fni£tit>n to its leaft terms 
of ditto* to 'Caa known parts of] 

its integer— J 

flf a mixt number to an imprbpo: ) 
Fmffion — —I 
ef a whole number to dittor— 
of an improper Fra^on to a whc^ } 
or mixt number 1. 

of two or more Fra^ons to a) 

common Denominator J 

«f a compound Fra^oo to 



738 



«f Vulgar faSaom to Decimals 



6 765«775 
792 

489 

490»S'S 

666 

419 

"7 
ligrallr 

118 , 

"4 
640 
641 
642 
643 
644 



64 
282 
283 
283 
283 
283 

283 
284 
124 
125 

128 
128 
128 
129 
129 
ija 
tl'4» 



261 '«266 
267 

26» 

269£*27q 
271 

272rt274 

»7S 



I N E X. 



R. 



w 



l^du^hn pi tbe known parts of money,! 

' weights, and meafures, to L 

Decimals, and the contra- C 

ry, with T^hl^ thcrcqf-r- J 

of the known parts of money to \ 

ditto, by infpedion — : — ? — 5 

of Deciihals to the known parts } 

of money, by ditto .— ^— j 

Remainders in Divifion, how to be mana^— - 
ftipHend 0ng|le, how generated 






Aftidei. 



157347^365 



how exprefled or denoted— 
how reduced to a Vulgar 7 
Fraftion — — — — . J 



compound, how generated 



} 



how exprefled or denoted- 
how reduced to a Vulgar 

Fraftion 

the number of its repeatmg ) 

places, how limit^*^ ) 

mixt, how generated . -?r*- 

how redu<;edtomixt Ff^ons 

Repetenisj how to be mans^ed — 
how to be made fmiily ■■ 



how to be made conterminous- 
SMfing'WQrkj how to be meafured— — - 
iStf^rx, i^fhat they are — — — 
RooU fquare, how to be extrad^ •— . 

cube, how |o be extra£ltd •— 
fiuU efihr^iy fmglc, dircflt — 

inverie — •- 
double^ direft «— •— » 
inverfp 



25 



of Proportion, incli|i4uig\all thofe 
Rules of Three, bpmui whole 
^umbers, and Fractions- 

S. 
fiimkr Rcnpctcnds, what they are 

howiMdero 



I 



Vl 



9 

10 

II 



169 

171 
45 

ISO 

150 

150 

152 
152 

153 
154 

171 
172 

38s 

209 

213 

22 

6 



i 



363 
36s 

lOI 

343 
329 

33» 

334 
336 

340 

34* 

33« 
333 
377 

37P 

37* 
761 

410 




Soua 



I N I> E X. 



s. 



SiSd Mdf^TB, t Tftblc thcrcrf- 



Meafiiring, how to be computed 

Stmigfff. hpw to be comi)uted — 

Sports and Paftknes 

Sfttar^ numberi what it is 

loot» ditto I ■ • 

hcyw extnuSjed 

Superparticular» ditto 
Superwytienty ditto — 
SuttraOimot whole numbers 
wli^t it is 



•Mi 



44 



ttnAm of the operation — * — — 

its proof — — 

ai MngUJb money, weights, and ) 

meafures J 

' ^aeftions to exercife it — — ■ 

of VuleaurFfadions 

^ Decunal, ditto «— » »^-^ 
SupifSdal Meafur^, a Table of the parts } 

thereof \ 

Meafiiritlg^ how to be computed*^ 
' Qjieftions to. exerdfc it — — — 

Supe9fatH0ikr and fiib f upe r pa rticular nS&b-^ 

« 

Supefpartiatt ^A fubfuperpart 

T. 

TaU$ of Notation ot whole numj^m --^ 
of thie jattJ of Tr^-wcights -- 

Apotbecar^s, ditto — 
AvQij:4iipoif£ greater 

weight 
lei&r, ditto 
Wine-meafure - 
Alc»<litto 
Beer, ditto 






3* 



393 
298 

36 

209 
21 

233 
»34| 



\ 



20 
27 

\ 



I 



{ 



•^ff*"^i<**i 



^*"*W*W""^ 



Beer and Ale, ditto *— 
P/yv or CfMrn-nwa/uie-r- 
L«Og». dittflr ■ III. ..1, 1 ,1 II . 



^ Attidesi, 



{65 
to8 



I 



»34 515 

22 



22 
23 

/^ 

26 

27 

136 

ISO 

381 

381 



^33 
t34 

>34 



754 
77b/»7go 

67^ V 



409 
41Q 

Soa 
5« 



SO 
54 
57 
55 

58 
59 



36 

753 
-„„755'«76+ 
388(765/0775 

503 
505 

1 5^ 



i: 



9 

JO 

XI 
IX 

iiz 
12 

13 



43 

27 

3« 
3> 

33 

35 



r^^^ 



I N D E Xi 



T. 

TatU of the part) of. fi^ter^d^l or fquare i 

meafune — ', 

time . — 

how to m»k({ onfifx die more eafy per- 
fenatode of Miiltii^ication and 
i)tvi&on ■' - 
TahUf in Rcduffifn defcending — — 

aJcentUog-!— 

TabU of prime an( compolijte ntttnberB 

of N«ation iof Decinujs 

Tai^oftheRedii^tianoftheiciKFwn parts of 

inoti^>w^g^tsbulmcaiiiiceintoDecima]s 

Tabl* o£the fi^fiar^ and oibe-roots of num' 

^rs not excdcdiiu. 14^.. n 

aliquoti pailts oLa Ifailljng 

of a pound 



Tables Decimal for Elaiufii exchanges — ~-~- 
of fun^le ii^ter^ (fWiAg^ at any ntc ' 

for Miy lifne ■' — * — " 

TabltoC ii^^a^no^xs. of 1/. «»irputed it 

<)oni[|outiQ intercft^ 

ef tht a^qnts of an annuity of 1 1. 

Qomnut^' tfr-ditlSN..*- , 

flfdiepreientlWocthsof iL computed! 

m£*o — — - — i 

of the prefentwuths ofatt annuity of 
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W. 
WAgU kfictS^rf%^ a Tableof die parts 7 
thereof ■— i^— ■ 1 1 ■ 3 



rny,dit 
I, Addition of diem 

Sttbcmaion of dmi 



20 
21 
22 

24 



Artidfes^ 



37I268 



al 

22121 
122 
123 
122 
123 

18124 

19 134 
136 

139 
141 



X48 

'54 



761 



256 
253 
257 



343 



18 

24] 



2J 

25^27 

48 

55 



f I N I S. 




